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Dear readers! 

It is well-known that limits of human cognitive abilities are not so wide in comparison with the array of knowledge 
hidden inside the mysterious Universe. Are our chances to understand the majority of mysteries of existence 
significant enough? Are our potential capabilities sufficient enough? There is a big chance that they are quite 
limited... But would this mean that improvement of human knowledge is meaningless? I think that different 
interpretations of this problem systematically excite minds of researchers. Here the problem of reasonability of 
cognition is directly predetermined by the specificity of our understanding of the meaning of life. In any case 
there can’t be a universal answer and the justified determination of aims of human existence and human cognitive 
activities. To live and to think - this is the organic purpose of life of the person. It can be probably considered 
as one of the largest mysteries of the surrounding reality. At the same time we should admit that feeling and 
understanding the purpose of life is the unique feature of every separate personality hidden in the sphere of 
self-actualization. And the cognition process that used to act as the factor of personal survival in prehistoric 
times, has acquired collective significance in the modern society. Acquisition of knowledge promotes optimal 
socialization of the personality and predetermines its contribution into the social development. Here scientific 
discoveries and researches rightfully act as the driving forces of the human progress. Truly many scientific 
achievements do not make us come any closer to the understanding of the essence of life and the surrounding 
reality. Sometimes they even bring mess to the stable traditional system of knowledge. But every scientific 
discovery makes its contribution into the creation of conditions for our deeper and wider feeling of ’’fullness of 
existence’’. Apart from global scientific guidelines researches on matter, mathematical correlations and technical 
processes most often have also very pragmatic embodiment in improvement of quality and quantity of goods and 
services on the consumer market, growth of the level of life and everyday comfort. 
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nEPCnEKTHBHblE BU^bl BblOlfiHXCil 
PACTEHHH flJIS BEPTHKAJIbHOrO 
03EJ1EHEHUH TOPO^A AJIMATbl 

CapceKOBa J\. H., a-p c.-x. HayK, npo({)., 3 aB. Katjieapoii 
TKycynoBa 7K.E., MarucTpaHT 
Ka 3 axcKHH arpOTexHHuecKHH yHHBepcHTeT hm. C. 
CeiitJtyjijiHHa, Ka 3 axcTaH 


IIoapodHO H3yneH accopTHMeHT Bttomnxca pacTeHnii, ncnojn>3y- 
eMt>ix ana BepTHKajitHoro 03ejieHeHua r. AjiMaTti c yueTOM peaKuuu n 
CTeneHH B03aencTBna Ha >kh3hi> nenoBeKa OTaejibHbix BHaoB. 

KjuoueBMe cjioBa: BepTHKaatHoe 03 ejieHeHHe, jinaHbi, BbiomHe- 
ca pacTeHna, accopTHMeHT, aeKoparaBHOCTb, 3 ct eTHne CKHe CBOHCTBa. 

YnacTHHKH KOH(J)epeHLi,HH, HaunoHanbHoro nepBeHCTBa no HayuHofi aHajiHTHKe, 
OTKpbiToro EBponeficKO-A3naTCKoro nepBeHCTBa no HaynHofi aHajurmice 


http://dx.doi.org/10. 1 8007/gisap:ess.v0i8. 1 092 


C OBpeMeHHbie ropoaa, Kaic npaBHjio, 
HMeiOT 3 KCTeHCHBHBIH THn pa 3 BH- 
THa, odyCJIOBJieHHBIH COIfHaJIBHO- 3 KOHO- 
MHHeCKHMH npHHHHaMH. KaK CJieaCTBHe, 
CHH)KaeTca odeeneneHHOCTB Hacejiemia 
3 ejieHbiMH HacaacaemiaMH. ,Daa kom- 
neHcaifHH nocToaHHO yxyamaiomHxca 
3 KOJiorHuceKHx ycjiOBHH b HacejieHHbix 
nyHKTax HeodxoaHMO, htoObi cucTeMa 
03 ejieHeHHa 6 bma MaKCHMajibHO pa 3 HO- 
o 6 pa 3 Hoii no CBoeMy cocTaBy n BBinoji- 
Haaa caHHTapHO- 3 amnTHbie (jjyHKifHH. 
EojibmnHCTBO panoHOB ropoaa AjiMa- 
TBI TaK 5 Ke HMeiOT BBICOKyiO njIOTHOCTb 


3 aCTpOHKH, n 03 T 0 My B 03 M 05 KH 0 CTB 
pa 3 MemeHna TpaaHijHOHHBix apeBec- 
HO-KyCTapHHKOBBIX HaCaacaeHHH B HHX 
CBOaHTCa K Hymo. B TaKHX yCJIOBHaX 
BepTHKajibHoe 03 ejieHeHne CTaHOBHTca 
naeajibHbiM pemeHneM, oaHaKO ero pojib 
b HacToamee BpeMa HeaooaeHeHa. Oa- 
HaKO npHMeHeHne jinaH b KOMnaeKce c 
TpaananoHHbiMH BnaaMH Hacaacaemrii 
no 3 BOJiHT yjiynmnTb KanecTBeHHbie no- 
Ka 3 arejiH cpeabi. MHorojieTHne bbioiiih- 
eca pacTeHna He tojibko aeKOparaBHBi, 
ho xo 3 ancTBeHHO aeHHbi. MHorne BHati 
jinaH HMeiOT CT>eao 6 Hbie njioabi h odjia- 


aaiOT IfeJiedHBIMH CBOHCTBaMH (aKTHHH- 

aHH, BHHOrpaa, jihmohhhk). 

B Ka 3 axcTaHe cneipiajiBHBix hc- 
caeaoBaHHH no hhtp oay kh,hh JinaH He 
npOBoaHJiocb, h tojibko HanHHaa c 1962 
roaa b DiaBHOM doTaHHuecKOM caay AH 
Ka 3 CCP (AjiMa-Ara) 6 buia HanaTa mia- 
HOMepHaa padoTa no H 3 yneHHio othx bh- 
aoB pacTeHHH [1]. B pe3yjiBTaTe naTHaa- 
naTHjieTHero ncnbiTaHHa b otkpbitom 
rpyHTe dojibmoro nncjia BnaoB, (J)opM 
H COpTOB BBIOianxea pacTeHHH dblJIO 
ycTaHOBjieHO, hto, HanpHMep, Ha loro- 
BOCTOKe Ka 3 axcTaHa MoryT ycnemHO 


Tadji. 1 . 


IllKajia KaTeropnii aooHeHHoro coctohhhh .mail 


KaTeropna acH3HeHHoro cocToaHHa 

1 

2 

3 

4 

3aopOBoe pacTeHne 

fIoBpe5KaeHHoe 

(ocjiadjieHHoe) 

pacTeHne 

Chjibho noBpeacaeHHoe (chjibho 
ocjiadjieHHoe) pacTeHne 

OTMHpaioiaee (ycBixaiomee) 
pacTeHne. 

OTCyTCTByiOT npH3HaKH 
yraeTeHHa, pocT h pa3BHTHe 
xopomne. 

Caado 

BBipaaceHHBie npH3HaKH 
yrHeTeHHa, 3aMeaJieHHe 
pOCTa H pa3BHTHa. 

BbipaaceHHbie npH3HaKH 
yrHeTeHHa, 3aMeaJieHHe pocTa h 
pa3BHTHa. 

PacTeHne yrHeTeHHoe, 
npH3HaKH pocTa h pa3BHTHa 
OTCyTCTByiOT 

IycTOTa KpOHbi odbiHHaa 
aJia aaHHoro Bnaa. 

TycTOTa KpOHbi CHHaceHa Ha 

30 %. 

TycTOTa KpOHbi CHHaceHa Ha 
60%. 

KpOHa pa3pymeHa. TycTOTa 
KpOHBi cocTaBjiaeT 15-20 %. 

OTCyTCTByiOT, jindo 
eaHHHHHBI BHemHHe 
noBpeacaeHHa KpOHbi, 
CTBOJia, ycBixaiomne 
nodern. 

B BepxHen uacra KpOHbi 
npHcyTCTByeT ao 30 

% MepTBBIX H (HJIH) 
ycbixaioianx noderoB. 

B BepxHen uacra KpOHbi 
npHcyTCTByeT 30-60 % MepTBBix 
h (hjih) ycbixaioianx noderoB. 
OTMHpaHne BepxHen uacra 

KpOHbi. 

Eojiee 70 % noderoB b KpOHe 
cyxne hjih ycBixaiomHe. 

JlHCTBa HMeiOT THnHHHyiO 
aJia BHaa OKpacKy. 
noBpeacaeHHa h 
3adojieBaHHa OTCyTCTByiOT, 
jindo He3HauHTejiBHBie. 

nOBpOKaeHO nO pa3JIHHHBIM 

npHHHHaM ao 30 % 

nOBepXHO CTH JIHCTBeB. 

noBpe5KaeHHe 60 % Been 
njiomaan JIHCTBeB. 

JlHCTBa HMeiOT HeTHnHHHyiO 
aJia BHaa XJIOpOTHHHyiO 
OKpacKy c noBpeacaeHHeM 
dojiee 70 % nOBepXHO cth. 

OTcyTCTBHe, Jindo 
eanHHHHBie npoaBjieHHa 
BpeaHTejieii. 

He3HauHTejiBHoe 3apaaceHHe 
HaeeKOMBIMH- BpeaHTeJiaMH. 

3HauHTejibHoe nopaacemie 
HaeeKOMBIMH- BpeanTejiaMH. 

3HauHTejiBHoe nopaacemie 
HaeeKOMBIMH- BpeanTejiaMH. 
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Ta 6 ji. 2 . 

/Kinnemioe cocTonmie jinaH b 3ejieHbix Haca^eHHHx r. AjiMaTbi 




KaTeropna 5XH3HeHHoro cocto^hh^ b 

N« n/n 

HaHMeHOBaHne BH^a 

Haca5X£eHHnx 

o6mero 

orpaHHneHHoro 



n0JIB30BaHHH 

n0JIB30BaHHH 

1 

BHHorpa^ aMypexHH 

1 

1 

2 

BHHOrpa^ ^eBHHHH 
nUTHJIHCTOHXOBBIH 

1 

1 

3 

KaMncnc yxopeHmomniicii 

1-2 

1 

4 

KjieMaTHC TKaxMaHa 

- 

1 

5 

KjieMaTHC (|)HOJieTOBBIH 

- 

1 

6 

KjieMaTHC HiepCTHCTBIH 

- 

1 

7 

Po3a MHoroiiBeTxoBan njieTHCTaa 

- 

1-2 


npOH3pacTaTB 30 bh^ob JIHaH pa3JiHH- 
Horo reorpa(J)HHecKoro nponcxo^e- 
hhh. EojiBinan nacTB H3 ^aHHBix bh^ob 

Ha HBIHeiHHHH £CHB HaXO^HTC^ B XOJI- 
jiexipiH OoTaHHHecKoro ca^a, o^Haxo, 3a 
ero npe^ejiaMH b caMOM AjiMaTBi, jma- 
hbi pacnpocTpaHeHHe He nojiyHHjiH. J\jik 
npOBe^eHH^ pa6oT no BepTHKajiBHOMy 
03ejieHeHHio b xpynHeHHieM ropo^e Ka- 
3axcTaHa, Tpe6yeTcn H3yneHHe cbohctb 
bbkhijhxcii pacTeHHH h nepeoijeHxa hx 
pojiH b ijejiOM, a Tax>xe no^poOHoe H3- 
yneHHe accopTHMeHTa c yneTOM peax- 
H,HH H CTeneHH B03/JCHCTBH5I Ha 5XH3HB 

nejiOBexa ot^cjibhbix bh^ob. 

B 2014 rojxy be AjiMaTBi 6 bijio npo- 
Be^eHO oOcjie^OBaHne Haca^eHHH c 
i^ejiBio H3yneHHa BH^OBoro cocTaBa 
jinaH. Bpe3yjiBTare 6 bijih bbiubjichbi cjie- 
^yiomne bh^bi MHorojieTHHx JinaH : 

• BKHorpa^ aMypCKHH 

• BKHOrpa^ AeBHHHH nUTHJIH- 
CTOHKOBBIH 

• KaMncnc yxopeHmomHHCn 

• KjieMaTHC TKaxMaHa 

• KjieMaTHC (J)HOJieTOBBIH 

• KjieMaTHC HiepCTHCTBIH 
Po3a MHoroi^BeTKOBaa njieTHCTan 
H3yneHHe h aHajiH3 OnoMeTpHne- 

ckhx noica3aTejieH JinaH npOBOAHjiocB 


B pa3JIHHHBIX aAMHHHCTpaTHBHBIX paH- 
OHax ropo^a b nepHO# HiOHB-aBrycT 
2014 r. Onpe^ejieHHe pa3JiHHHBix no- 
Ka3aTejien bh^ob JinaH npOBO#HjiocB b 
H aca5K^eHH^x o6mero h orpaHHneHHoro 
nojiB30BaHHii. MeTOAOJiorHHecKan pa6o- 
Ta BKjnonaeT Hccjie^OBamie coctouhhh 
H 3CTeTHHeCKHX xapaxTepHCTHx JIHaH b 
B epTHKaJIBHOM 03eJieHCHHH, BBmBJieHHe 
nepcneKTHB ero ^ajiBHeinHero ncnojiB- 
30BaHHH. Ol^eHKa 5XH3HCHHOrO COCTO- 
hhhh JinaH npOBO^HjiacB BH3yajiBHO, b 
nepHOA o6jihctbjichhh no niKajie xaTe- 
rOpHH }KH3HeHHOrO coctouhhh /jepeBBeB 
AjieKceeBa B.A., npHBe#eHHOH b Ta6jiH- 
iie 1 [2]. 

)KH3HeHHoe cocTO^HHe ^eBHHBero 
BHHorpa^a rorrajiHCTonxoBoro h bhho- 
rpa^a aMypCKoro bo Bcex HCCJie^yeMBix 
paiiOHax xapaxrepH3yeTC5i rax 3flopo- 
Boe. EojiBHBie, noBpox/jeHHBie, yrHe- 
TeHHBie 3X3eMnjiapBi He bbiubjichbi. Co- 
ctouhhc xaMncnca yxopemnomerocn b 
H ccjie^yeMBix paiiOHax Ta x)xe 3#opOBoe. 
PacTeHHH ^aHHoro BH^a b ropo^cxHx 
yCJIOBHUX XOpOHIO pa3BHBaiOTCa, npH- 
CnoeaOjIHBaUCB X pa3JIHHHBIM yCJIOBHUM, 
xax HXjieMaracBi Bcex bh^ob, xoTOpBie 
HMeiOT 3£OpOBOe 5XH3HCHHOC COCTOH- 
HHe, HTO o6yCJIOBJieHO BBipamHBaHHeM 


Ta 6 ji. 3 . 


CpeaHHH OpeHKa /jeKOpaTHBHOCTH BH/JOB JinaH 


No 

n/n 

HaHMeHOBaHne BH^a 

^eXOpaTHBHOCTB JIHaH B 
Haca5x^eHHax 

6ajui 

CTeneHB 

1 

fl,eBHHHH BHHOrpa# MTHJIHCTOHXOBBIH 

28,23 

cpe^Haa 

2 

BHHorpa^ aMypexHH 

20,00 

cpe^Haa 

3 

KaMncnc yxopeHmomniicii 

31,67 

cpe^Hnn 

4 

KjieMaTHC TKaxMaHa 

42,00 

BBicoxaa 

5 

KjieMaTHC HiepCTHCTBIH 

41,33 

BBicoxan 

6 

KjieMaTHC (jlHOJieTOBBIH 

41,67 

BBicoxaa 

7 

Po3bi njieTHCTBie 

37,66 

BBicoxan 


Ha ynacTxax orpaHHneHHoro nojiB30Ba- 
hhh, r^e 3a hhmh ocymecTBjraeTCn Heo6- 
XO^HMBIH yxofl. COCTOUHHC p03BI MHOrO- 
H,BeTXOBOH njieTHCTOH 6BIJIO OI^eHeHO 
xax 3^opOBoe Ha oOnexTax, yaajieHHBix 
OT MeCT C nOBBIHieHHOH aHTpOnOreHHOH 
Harpy3xn h npn oOecneneHHH yxo^a. 

PaHBine Apyrnx bhjjob 3ai^BeTaeT 
p03a njieTHCTan (25 Man). npo£OJi)xaeT- 
cn H,BeTeHHe #o cepeflHHBi hiohu. Y xjie- 
MaTHCOB rpynnBi TKaxMaHa jihctbh co- 
xpaHmoTCn 3ejieHBiMH ro HacTynjieHHn 
yCTOHHHBBIX 3aM0p03X0B, npH XOTOpBIX 
Ha^3eMHaa nacTB nojiHOCTBio OTMHpa- 
er fl,jia TaxHx bh^ob JinaH, xax #eBH- 
HHH BHHOipaA H BHHOrpa^ aMypCXHH 
- xapaxTepHO cOpacBiBaHne jihctbcb ^o 
HacTynjieHH^ ycTOHHHBBix occhhhx 3a- 
Mopo3xoB. 3th bh^bi JinaH MoryT pac- 
CMaTpHBaTBca xax HanOojiee nepcnex- 
THBHBie HIHpOXOrO HCn0JIB30BaHHH 

B BepTHXaJIBHOM 03eJieHCHHH E AjIMaTBI. 
riepno^ jiHCTona^a y pa3JiHHHBix bh^ob 
JinaH fljiHTca b cpe^HeM 15-35 ^neii. ji h _ 
CTona^ y o6cjie#OBaHHBix bh^ob npnxo- 
^HTca Ha nocjie^Hioio ^exa^y ceHT«6pa 
h oxT^Opn. BenH03ejieHBix bh^ob cpe^H 
HCCJieflOBaHHBIX B yCJIOBHHX E AjIMaTBI 
JinaH HeT. 

fl,JIH OoJIBHIHHCTBa BH^OB JIHaH Xa- 
paxTepHO npo^BjieHHe Bcex ^exopa- 
THBHBIX npH3HaXOB, 3a HCXJHOHCHHeM 

oceHHeii oxpacxn jihctbcb xjieMaTHCOB, 
XOTOpBie COXpaHHIOT 3eJieHBIH H,BeT ^o 
3aM0p03X0B . B yCJIOBH^X E AjIMaTBI 
6OJIBHIHHCTBO JIHaH npOXO^HT nOJIHBIH 
H,HXJI pa3BHTH^. riepCneXTHBHBIMH MO- 
ryT 6bitb npH3HaHBi BKHorpa^ AeBHHHH, 
BKHorpa^ aMypexHH h xaMncnc yxope- 
HuiomHHca. B TaOjini^e 2 npHBeAeHBi pe- 

3yjIBTaTBI HCCJieAOBaHHU. 

XapaxTepHCTHxa ^exoparaBHBix 
oeoOeHHOCTeii bh^ob npoBo^njiacB Ha 
ocHOBaHHH MeTO^a EajixoBexoro E.E. [3] 
npHMeHneMoro ^jia cpaBHeHH^ accopTH- 
MeHTa no ^exopaTHBHBiM xanecTBaM. IIo 
^aHHOMy MeTOjjy bbicoxoh ^exopaTHB- 
HOCTBIO oOjia^aiOT 3X3eMnjiapBI JIHaH, 

HaOpaBHine no ^aHHoii rnxajie 36-55 
6ajuia, cpe^HeH - 18-35 6ajuiOB, hh3xoh 
-2-17 6ajuiOB. 

HaH6ojiBmeH ^exoparaBHOCTBio 
o6jia^aiOT xpacHBOi^BeTymne bh^bi: 

XJieMaTHCBI p 33 JIHHHBIX BH^OB. JIqBR- 
HHH BHHOrpaA naTHJIHCTOHXOBBIH H BH- 
HorpajjBi aMypexHH ^bji^iotoi cpe^He 
AeXOpaTHBHBIMH. O^HaXO, B OT^eJIBHBie 
nepHO^bi hx noxa3aTejiH BBirne, neM y 
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KpacHBOijBeTymHx pacTeHHH, 6jiaro£apn 
6ojiee paHHeMy pacnycKamno jihctbcb, 
KpacoHHOH oceHHeH oxpaexe. B nacT- 

HOCTH, ^eBHHHH BHHorpa^ H BHHorpa# 
aMypCKHH oceHBio OKpaniHBaiOTca b 
apKHe oparoxeBBie, ajiBie, nypnypHBie 
OTTeHKH. ^eKOpaTHBHOCTB BHHOTpa^OB 
6ojiee npOAOJDKHTejiBHa no BpeMemi: nx 
no6ern hbjbhotch MHorojieTHHMH n pac- 
tchhh HannHaiOT BereTaijmo paHBme. 
ConeTaa b BepTHKajiBHOM 03eneHeHHH 
pa3JIHHHBie BH£BI H COpTa JIHaH, M05X- 
HO nOJiyHHTB nOCTOUHHO ^eKOpaTHBHBie 
K0Mn03HI^HH. 

^OMHHHpyiOmHMH B K0Mn03HU,HH 
AOjdkhbi 6bitb jinaHBi cpe^Hen TexcTy- 
pBi, Kax npaBHjio, o6pa3yK>mne (J)oh (#e- 

BHHHH BHHOipa^ nUTHJIHCTOHXOBBIH H 

ero (jiopMa OHrejiBMaHa). PacTeHHH rpy- 
6on TeKCTypBi (BHHorpa^Bi aMypcxHH n 
o6BiKHOBeHHBin) peKOMeH^yeTca npHMe- 
HUTB TaM, me Heo6xO£HMO K0Mn03HU,H- 
ohho noAnepKHyTB n ycnnnTB onpe^e- 
neHHyio nacTB 3#aHH5i hjih coopy5xeHHn. 
npnrOAHBI OHH H £JIH C03^aHH« 4 )0Ha 
KOMno3nn,HH (npn 6ojibhioh naoma^H 
03ejieHeHna, Ha KpynHBix o6BeKTax). 
PacTeHHH TOHXOH TeKCTypBi (xjieMaTH- 
cbi pa3JiHHHBix bh/job) pexoMeHAyioTcn 
fljra ncnojiB30BaHH5i Ha nepe^HeM njiaHe 
K0Mn03HH,HH H £JIH CMarHeHH3 ee KOHTy- 
pOB. ^eKOpaTHBHOCTB K0Mn03HH,HH H3 
jinaH MO)KeT 6bitb ycHjieHa BBe^eHneM 
£pyrHX )KH3HeHHBIX (j)OpM pacTeHHH. 

B pe3yjiBTare Hcejie^OBaHHn Tax>xe 
6Buia a aHa axcnpece-oijeHxa coctoh- 
hhh JinaH c yneTOM HajiHHHn BH3yajiBHO 
onpe^ejiaeMBix noBpe5K^eHHH (Ta6ji. 4). 
Tax M05XH0 OTMeTHTB, HTO HCn0JIB30- 
BaHne JinaH bo Bcex o6ejieflOBaHHBix 
ynacTxax, cboahtch x npHCTeHHOMy 
03ejieHeHHio 5 xhjibix 3^aHHH h ynpe)x- 
^eHHH. Han6ojiee pacnpocTpaHeHO 03e- 
jieHeHne jinaHaMH 3a6opOB h roropo/jeH. 
JinaHBi npaxTHnecxH He npHMeHmoTCn 
flJHI AexopHpOBaHHn apxHTexTypHBix co- 
opyjxeHHH h xo3niiCTBeHHBix oGbcxtob. 

Hame Apyrnx bo Bcex xareropHnx 
ropo^cxHx Haca^cAeHHH BCTpenaeTCn 
^eBHHHH BHHOrpa^ MTHJIHCTOHXOBBIH. 
MecTa ero npOH3pacTaHHn cocTaBjiniOT 
6ojiee 50 % ot o6mero xojiHnecTBa MecT 
npOH3pacTaHH^ JinaH b ropo^e. Tax>xe 
oneHB nacTO BMecTe c asbhhbhm bhho- 
rpa^OM npOH3pacTaeT xaMncnc yxope- 
HHiomHHCn. Ha npnyca^eOHBix ynacT- 
xax, o6cjiejiOBaHHBix b r. Ajimbtbi, 6 bijio 
BBmBjieHO 3HaHHTejiBHan aojih ynacTH^ 
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HajiHHHe h cocTOHHHe JinaH b cocTaee Haca^K/jeHHH r. AjiMaTbi 




HajiHHne h 
o6hjihc BH3,a b 
cocTaBe ropo^cxHx 
Haca^eHHH 

HajiHHne 

noBpe)x/jeHHH, 

BBI3BaHHBIX 

a 

§ 

& 

o 

X 

H/H oJsf 

HaHMeHOBaHne BH^a 

X 

s 

X 

<D 

n 

X 

a 

o 

a 

X 

X 

3 

X 

X 

X 

PQ 

o 

s 

§ 5 g 

N Ph 
a h 
H o 
d a 
o cn 

O 

X 

§ 

PQ 

X 

3 

X 

mQ 

§ s 

n h 

S o 
pq a 

g 

X 

X 

a 

X 

s 

3 

t* 

X 

CO 

1=3 

O 

VO 

s 

s 

3 

<D 

H 

S 

££ 

<D 

Ph 

PQ 

S 

§ 

S3 

S 

PQ 

O 

1=3 

o 

S 

§ 

s 

X 

o 

CD 

X 

X 

X 

o 

l=! 

§ 

CD 

s 

o 

CD 

X 

X 

13 

2 

CD 

H 

o 

s 

o 

CD 

s 

X 

X 

a 

1 

BHHorpaji aMypcxHH 

+ 

+ 

+ 

- 

- 

+ 

2 

BHHOrpafl ^eBHHHH 
nUTHJIHCTOHXOBBIH 

+ 

+ 

+ 

- 

- 

- 

3 

KaMncHC yxopeHmomHHCn 

+ 

+ 

+ 

- 

- 

- 

4 

KjieMaTHC ^CaxMaHa 

- 

- 

+ 

- 

- 

+ 

5 

KjieMaTHC (^HOJieTOBBIH 

- 

- 

+ 

- 

- 

+ 

6 

KjieMaTHC HiepCTHCTBIH 

- 

- 

+ 

- 

- 

+ 

7 

Po3a MHoroi^BeTxoBan njieTHCTaa 

- 

- 

+ 

+ 

+ 

+ 


XpaCHBOH,BeTymHX - njieTHCTBie P03BI H 
pa3JiHHHBie copTa xjieMaracoB. 

OH3H0JI0rHHeCX0e COCTOUHHe BBI- 
HBJieHHBIX pacTeHHH M05XH0 OH,eHHTB, 
b OojiBHiHHCTBe ejiynaeB, xax xopomee, 
6jiaro^apn y ctohhhbo cth bh^ob hjih Ha- 
jihhhk) yxojia. TeM He MeHee, 6bijih otmc- 
neHBi nopajxeHHa pacTeHHH Bpe^HTejiaMH 
H 6oJie3HHMH. He BBIUBJieHO HH O^HOK) 
OojiBHoro hjih yrHeTeHHoro 3X3eMnjinpa 
^eBHHBero BHHorpa^a, hto, hccomhchho, 


CBimeTejiBCTByeT o ero bbicoxoh ycTOHHH- 
BOCTH, B TOM HHCJie H X nOBBIHieHHBIM aH- 
TponoreHHBiM Harpy3xaM. 06 othoihchhh 
x ycjiOBHUM ropo^cxoH cpe/jBi jipyrnx bh- 
,3,0b JIHaH Ha OCHOBaHHH TOJIBXO BH3yaJIB- 
Horo o6cjie£OBaHHn cya,HTB TpyaHO, Tax 
xax ohh BCTpenaiOTCn jihhib b Hacajxjie- 
hibix c orpaHHneHHBiM poxhmom noceme- 
HH3, Ha TeppHTOpIWX, y^aJICHHBIX OT aBTO- 
MarHCTpajieH h xpynHBix npOMBmuieHHBix 
npe^npHHTHH. 
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XapaKTepncTHKH HeKOTOpbIX JIHaH 


Ha3BaHne BH^a 

X 

H 

O 

o 

S w 

. S 
11 

nOTpe6HOCTB 
B COJIHeHHOM 
OCBemeHHH 

X 

H 

<D 

s 

)S 

o 

X 

<D 

o 

3 

S 

* 3 

X « 

H tr 1 

p o 

x c 

§ 2 

H 5 

s 

H 

o 

o 

X 

9 

§ 3 

« g 

CD O 

S X 
X 

CD 

3 

o 

X 

H 

o 

BBICTpOTa 

pocTa 


X H 

3 

X 

c 

TB 

CO 

S 

i 

o 

CO 

O 

Ph 

o 

s 

a | 

° O 
vo n 

<D O 

H P 

OB 

B 

y 

^eBHHHH BHHOrpa^ 
nHTHJIHCTOHXOBBIH 

Yct 

+ 

+ 

+ 

- 

- 

+ 

- 

- 

BHHorpa^ aMypcxHH 

Yct 

+ 

+ 

+ 

+ 

- 

+ 

- 

- 

KjieMaTHC ^CaxMaHa 

Yct 

+ 

- 

- 

+ 

+ 

- 

- 

+ 

KjieMaTHC HiepCTHCTBIH 

Yct 

+ 

- 

- 

+ 

- 

- 

+ 

- 


*YcJIOBHBie o603HaneHHa: «YcT» - yCTOHHHBOCTB, «Cp» - Cpe^Haa yCTOHHHBOCTB, 
«C» - CBeTOJiioGne, «TB» - TeHeBBiHOCJiHBOCTB, «0B» - oneHB BBicoxaa, «B» - bbi- 
coxaa, «Y» - yMepeHHaa, «+» - xapaxTepHO HajiHHHe npH3Haxa, «-» - npH3Hax He 
xapaxTepeH. 
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BticoTa o6cjie£OBaHHi>ix pacTeroni 
He npeBBimaeT noxa3arejieH, npHBe^eH- 
HBIX B JIHTepaTypHBIX HCTOHHHXaX [4]. 
HaH6cmee chjibhbim poctom odjia^aeT 

fleBHHHH BHHOrpa# miTHJIHCTOHXOBBIH, 
KOTOpBiii OTHOCHTca k rpynne BBICOKHX 
jinaH. K rpynne epe^HHx jinaH, coraac- 
ho pe3yjiBTaTaM odcjieAOBamHi, mo)xho 
OTH eCTH BHHOrpa^ aMypCKHH H KaMnCHC 
yxopemnoniHHca. Ctoht otmcthtb, hto 
npH HaJIHHHH COOTBeTCTByiOmeH ono- 
pBi OHH cnoco6HBi nO^HHMaTBCH H Ha 
6ojiBHiyio BBicoTy. no pe3yjiBTaTaM hc- 
cjie^OBaHHH KneMaTHCBi JKaxMaHa, (jmo- 

JieTOBBIH H HiepCTHCTBIH M05XH0 OTHCCTH 
K HH3KOpOCJIBIM BH^aM. 

O^hhm H3 Han6ojiee aeHCTBeHHBix 

MeTO^OB, n03B0Jiai0HZHX KOHTpOJIHpOBaTB 
h peryjiHpOBaTB co^ep^caHHe napHHKOBBix 
ra30B h ymeKHCJiOTBi b aTMOC(j)epe, hbjhi- 
k)tc a 3ejieHBie Haca^eHHa, b tom HHCJie 
h jinaHBi. 3Ta cnoco6HOCTB pacTeHHH ax- 
TyajiBHa £jhi npoMBinuieHHBix ropo/jOB co 
CJI05XH0H 3KOJIOTHHeCKOH odCTaHOBXOH. 

HanGojiBHieii choco6hoctbio k ynymne- 
hhk) caHHTapHO-rHTHeHHHecKOH o6cTa- 
HOBKH yp6aHH3HpOBaHHBIX TeppHTOpHH 
r. AjiMaTBi odna^aiOT BHHorpa# aMypCKHH 

H flCBHHHH BHHOipa^ naTHJIHCTOHKOBBIH. 
Bxjia^ Apyrnx bh^ob b (JjopMHpOBaHHe 
caHHTapHO-rHTHeHHHecKHx cbohctb 3ejie- 
hbix h ac a>K,neHHH Tax 5 xe 3HaHHTejieH h b 
COHeTaHHH C ApyrHMH BH^aMH H (j)OpMaMH 
pacTeHHH, npHMeiraeMBix jsjm 03ejieHe- 
HH a, n03B0JIHT 0praHH30BaTB 3(J)(J)eXTHB- 
Hyio 6HOJiorHHecxyio 3ammy cpe^Bi. Pe- 
XOMeH^ai^HH no HCn0JIB30BaHHK) JIHaH flJHI 
BepTHxajiBHoro 03ejieHeHHa 6a3HpyiOTca 
Ha pe3yjiBTaTax xoMnjiexcHBix Hccjie^OBa- 
HHH BHflOB, npOBe^eHHBIX B T. AjiMaTBi. B 
COOTBeTCTBHH C HHMH, JIHaHBI oGjia^aiOT 
cjie^yiomHMH ochobhbimh xapaxrepHCTH- 
xaMH (Ta6ji. 5). 

Hcxojui H3 nojiyneHHOH HH(jjopMauHH 
H HCCJie^OBaHHH JIHaH B yCJIOBHflX r. Aji- 
MaTBi, ^aHHBie 3ejieHBie Hacaac/jeHira mo)x- 


HO peXOMeHflOBaTB B OCHOBHOH (^eBHHHH 
BHHOipa^ IIUTHJIHCTOHXOBBIH, BHHOTpajI 
aMypCXHH), flOnOJIHHTeJIBHBIH (xjieMaTHC 
HiepCTHCTBIH) h oipaHHneHHBiH (xjieMa- 
thc )KaxMaHa) accopTHMeHT. B cootbct- 
CTBHH C JiaHHBIM nO£pa3£eJieHHCM JIHaHBI 
Moryr 6 bitb pexoMenaoBaHBi x ncnojiB- 
30BaHHI0 Ha TeppHTOpHJIX pa3JIHHHBIX 
xaTeropHH. Bhjjbi, Bxojunune b ochobhoh 
accopTHMeHT ^OJDXHBI aXTHBHO HCn0JIB30- 
BaTBCH npH BepTHXaJIBHOM 03eJieHeHHH bo 
B cex xareropmix 3ejieHBix HacajxjjeHHH. 
Bh^BI, COCTaBHBHIHe OrpaHHHeHHBiH H 
^OnOJIHHTeJIBHBIH aCCOpTHMCHT MOiyT 

6bitb pexoMenaoBaHBi x npHMeHeHHio b 
H acajxjieHHax c oipaHHneHHBiM poxhmom 
HC n0JIB30BaHHa. 

HcnojiB30BaHHe JinaH b BepTH- 
xajiBHOM 03ejieHeHHH b pernoHe hc- 
cjie^OBaHHa HMeeT He3HaHHTejiBHoe 
pacnpocTpaHeHne h orpaHHHeHHoe 
npHMeHeHHe. IIpaxTHHecxH nojiHOCTBio 
OTcyTCTByeT 6ajixoHHoe h xonreiiHep- 
Hoe 03ejieHeHHe. CymecTByiomHe no- 
ca^xn JinaH, oco6eHHO Ha TeppHTOpmix 
odmero nojiB30BaHHa, cthxhhhbi h He 
yX05XeHBI. AccopTHMeHT JIHaH B Haca)x- 
AeHH^x 6e^eH. Rim r. AjiMaTBi xojimie- 
ctbo bh^ob JinaH He npeBBimaeT 7 bh- 
^ob. HexjiiOHeHHe eocTaBji^iOT ynacTXH 
HH^HBH^yaJIBHOrO 3eMJien0JIB30BaHH5I H 
HexoTopBie eneipiajiH3HpoBaHHBie o6b- 
exTBi 3ejieHoro CTponrejiBCTBa. 

Rim 03ejieHeHHa (jiaeaflOB mojxho 
pexoMeH^OBaTB Tax hkq coHeTamie bbio- 
hjhxc a pacTeHHH e i^bctohhbimh pacTe- 

HH5IMH OAHOJieTHeH HJIH MHOTOJICTHeH 
xyjiBTypBi. BBieoxopoejiBie JinaHBi 3(j)- 
(JjexTHBi npn 03ejieHeHHH MajiBix apxn- 
TexTypHBix 4)opM, coopyjxeHHH ea^OBO- 
napxoBOH apxHTexTypBi, MoryT nenojiB- 
30BaTBca b xanecTBe eojiHTepOB, a Tax 
5xe b xanecTBe HanoHBeHHoro noxpOBa. 
fl,jia 03ejieHeHH^ o6bcxtob hcGojibihoh 
bbicotbi (^o 3, 0-5,0 m) pexoMeHflyeTCn 

HCn0JIB30BaTB XJieMaTHCBI H njieTHCTBie 


po3Bi. 3 th bh^bi HanOojiee 34)$exTHBi 
npn 03ejieHeHHH MajiBix apxHTexTypHBix 
(jjopM, ea^OBO-napxoBBix coopyjxeHHH, b 
xanecTBe eojiHTepOB. 

EojiBinoe BHHMaHHe npn no^6ope bh- 

OB JIHaH B X0Mn03HH,HI0 ^OJDXHO 6BITB 
y^ejieHO tbxhm (JjaxTopaM, xax oOmiBHoe 
h npoAOJDKHTejiBHoe ijBeTeHHe, jiexopa- 

THBHOCTB H npO^OJHXHTeJIBHOCTB OCCHHeH 
OXpaCXH JIHCTBeB H njIO^OB. 
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IDEAL CYCLES OF THE PHYSICAL 
WORLD EVOLUTION 

R. Kljujkov, Postgraduate Student 
S. Kljujkov, Engineer 

Pryazovskyi State Technical University, Ukraine 


The Periodic system of «the lifeless» is arranged by Mendeleev and 
through the operations of Ideal mathematics of Plato; systematization 
of «the living)) - by the postulates of Darwin. For many Darwinism is 
unsatisfactory, they unsuccessfully apply the holistic approach of Plato 
in a simplified way - «the whole is more than a sum of parts)). The 
Plan of evolution of «the living)) and «the lifeless)) leading to the World 
Reason is presented through the holonic method of Plato «the whole is 
more than a sum by the Lot of Reason)). 

Keywords: chemical elements, biological kinds, evolution, cycles. 
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H^EAJIbHblE LJHKJIbl 3BOJIIOIJHH 
®H3HHECKOrO MHPA 

Kjhohkob PC., acnnpaHT 
Kjiiohkob C.<P., HH5KeHep 

ripHa30BCKHH rOCyZjapCTBeHHBIH TeXHHHeCKHH yHHBepCHTeT, 
YKpaHHa 

nepHO/umecKaa cncTeMa «He>KHBoro)) CTpoeita MeHAejieeBtiM n 
onepaitHRMH H^eantHon MaTeMaTHKH IIjiaTOHa, cncTeMaTHKa «>khbo- 
ro)) - nocTynaTaMH ^apBtma. Mhotux AapBHHtBM He yAOBjieTBOpaeT, 
ohh 6e3 ycnexa npHMeronoT xojihcthhcckhh noAxoA IIjiaTOHa ynpo- 
meHHO «uejioe - dojitine cyMMti HacTeii)). Xojiohhhcckhm noAxoAOM 
IIjiaTOHa «uejioe - dojitine cyMMti Ha Yreji Pa3yMa)) nojtaH IIjiaH 3 bo- 
JIIOUHH H <OKHBOrO)), H «HOKHBOrO)), BejtyuiHH K MHpOBOMy Pa3yMy. 

KjuoHeBbie cjioea: xHMHuecKHe 3JieMeHTti, dnojiorHHecKHe 

BH^BI, 3BOJHOUHH, HHKJIbl. 

YnacTHHKH KOH(f)epeHUHH, HaunoHanbHoro nepBeHCTBa no HayuHofi aHajiHTHKe, 
OTKpbiToro EBponeficKO-A3HaTCKoro nepBeHCTBa no HayuHofi aHajiHTHKe 


tirosggl http://dx.doi.org/l 0. 1 8007/gisap:ess.v0i8. 1113 


n pHHIJHn BBICTpaHBaHH^ CHCTCMBI 
xHMHuecKHx 3 neMeHTOB [ 1 ] ne- 
tbipbmh npocTeHinHMH onepaijHiiMH 
H^eajiBHoii MaTeMaTHKH IIjiaTOHa [ 2 ] 

AaBHO AeTepMHHHpyiOT c ynopnAOHHBa- 
HHeM CHCTeMbi 3jieMeHTapHBix nacTHA, 
CHCTeMBI KpHCTaJIJIHHeCKHX (})OpM npH- 
pOAHBix MHHepanoB h ^a>Ke - c sbojho- 
Anen dHOJiorHuecKHx (|)opM Bcero <okh- 
boto» Ha nnaHeTe 3eMjin [3]. 

HanpHMep, enje b KOHi^e XIX Bexa 
EanBMep b cneKTpax aTOMOB xhmhhc- 
CKHX 3JieMeHTOB 3aMeTHJI 3aKOHOMep- 
HOCTH, CBOHCTBeHHBie paCTCHHUM pOA" 
CTBeHHBIX BHAOB. H TOJIBKO nOTOM KBaH- 
TOBOH MexaHHKOH yAaJIOCB ^OKa3aTB, 
hto Hadmo^aeMBie «roMOJiorHHecKHe 
pa^BI pOACTBeHHBIX)) aTOMOB - TpaijlHHe- 
CKoe CBHfleTenbCTBO 3HeprHH pa3pemeH- 
HBIX OpdHT 3JieKTpOHOB. Ho «pOACTBCH- 
HBie» opdHTBi CTporo onpeAejunoTca 
nopnAxaMH onepai^HH HAeajiBHoii MaTe- 
MaTHKH IIjiaTOHa! 3HauHT, Taxne hkq h A e- 
ajiBHbie nopa^KH aojdkhbi 6bitb h cpe^H 

pO^CTBeHHBIX dHOJIOTHHeCKHX BH^OB?! 

O^HaKO b 6hojiothh ao chx nop de3- 
pa3Aejii>HO AapuT nocTyjiaTti ^apBHHa! 
Ero «reHeajiorHuecKoe AepeBO» - eAHH- 
CTBeHHO B03M05KHa5I CHCTCMa 5KHBBIX 
opraHH3MOB ! «CjiyHaHHBie MyTau,HH)) 
h «ecTecTBeHHtiH OTdop)) onpeAejunoT 

dHOJIOTHHeCKyiO 3BOJHOAHK) BCCTO «5KH- 

boto»! YueHLie npnxoA^T k bbiboax hto 

AapBHHH3MOM nOCTpOHTB 3(})(})eKTHBHyiO 
CHCTeMaTHKy Bcero <okhboto» - HeB03- 
M05KH0! ^apBHH 3aBeJI B TynHK! 

B 1922 roAy, JI.C. Eepr [4, c.95- 
311] AOKa3aji, hto sbojiioahu Been cbo- 
eii cjiynaHHOCTBio, xbothuho ctbio noA- 


HHHUeTCH KaKOMy-TO He3aBHCHMOMy 
3aKOHy, «HOMoey». H 3tot 3aKOH - He 
CTaTHCTHHeCKHH H He TeHCTHHe CKHH . Oh 
- HaA BCeMH HMH - HeKaH npOTpaMMa, 
njiaH Been sbojhoahh - «HOMoreHe3))! 
Ho Eepr He CMor noKa3an> caM IIjiaH, 
OrpaHHHHJiea JIHHIb MHOrOHHCJieHHBIMH 
npHMepaMH ero npHcyTCTBHn b Hadjno- 
AaeMOH CJI05KH0H CHCTeMe 5KHBBIX (j)OpM. 
HanpHMep, 3. TeKKejib b HeKOTOptix 
rpynnax opraHH3MOB 3aMeTHji npH3HaKH 
OpraHH3MOB, CTO^IAHX BBIHie B CHCTeMe 
3bojhoh,hh: 3bojhoah^ enje He np0H30- 
rnjia, a npH3HaKH yyK e houbhjihcb, co- 
raacHO 3apaHee yroTOBaHHOMy HjiaHy! 
JIh6o - noaBjieHHe Majiopa3JiHHHMBix 
tjlOpM «}KHBOrO» OT COBepHieHHO pa3HBIX 
KopHen! JIh6o - HaodopOT, noBTOpeHne 
OAHHaKOBBIX npH3HaKOB y pOACTBeHHBIX, 
ho COBepHieHHO pa3HBix (J)opM! H T.n. 
OAHaKO caM njiaH, ododmaioiAHH Bee 
npHBeAeHHBie (jiaKra h Maccy HenpHBe- 
AOHHBIX, OCTaJICa HeH3BeCTHBIM. 

Enje b 1923 roAy A. A. JIiodmAeB 
[5, c.35] noHiui: «CncTeMa MO^ceT 6 bitb 
nocTpoeHa Ha njiaTOHe, OTpeiHHBHiHCB 
OT 3BOJIK>AHOHHOrO nOAXOAa». «Pa3BH- 
Tne opraHH3MOB KaK BonjiomeHHe hack, 
HMeiOIAeil KOHeHHOH AeJIBIO TOp5KeCTBO 
Ayxa HaA MaTepneii - Bee 3 to B03p05KAe- 
Hne noAJiHHHoro njiaTOHH3Ma, raaBHoro 
h eAHHCTBeHHoro cepBe3Horo npOTHB- 
HHKa AapBHHH3Ma». 

JIiodmAeB [6] AaBHO Harneji ajiB- 
TepHaTHBy 3acTOHHOMy AapBHHH3My! 
OnHpancB Ha xojincTHHecKHH (ot Ap-- 
rpen. xoLo^ - uejiBiii) noAxoA IIjiaTOHa k 
onncaHHio MHpa, oh npH3BiBaji b Hayxe o 
«5KHBOM)), WpQUKJlQ BCCTO, BHACTB «IjeJIOe 


- dojiBine cyMMBi cbohx HacTen». B Ka>K- 
AOM 5 khbom opraHH3Me bhactb He npeA- 
jiaraeMyio ^apBHHOM eme dojiBinyio 
«ropy cjiynaHHBix HeHanpaBjieHHBix 
MyTau,HH h ecTecTBeHHoro OTdopa)), 
a, npe)KAe Bcero - xojiohbi (HAeajiBi?) 
OnpeAeJieHHOH ({)OpMBI (KOHCTpyKAHH 
H3 HAeajiOB?), CBoeodpa3HO B3anMoc- 
B«3aHHBie b CTporyio nepapxHHecKyio 
cncTeMy, odjiaAaioiAyio codcTBeHHoii 
«HMMaHeHTHOH JIOrHKOH)), HCCBOAHMOH 
K 3BOJIIOH,HOHHOH. «KaKaH 3TO «JIOTH- 
Ka»?», - JIiodniAeB cbohmh HccjieAOBa- 
HHHMH He OTBeTHJI. 

3aT0 BBicTpoHji cjieAyioiAHH He- 
AByCMBICJieHHBIH p^A OTKpBITHH B od- 
JiaCTH odmedHOJIOrHHeCKHX B033peHHH. 
1°. H.H. BaBHjiOB ^opMyjiHpyeT 3aKOH 
rOMOJIOrHHeCKHX pHAOB - yCTOHHHBOe 
noBTOpeHne oahhx h Tex hkq npH3Ha- 
kob y pacTeHHH poactbchhbix bhaob. 2°. 
C.B. MeneH pa3BHBaeT napajuiejiH3M 
BaBHjiOBa ao MHoroMepHoro 4)eHOMeHa 
MHO)KecTBeHHoro napajuiejiH3Ma Bcero 
«)KHBoro» b IIpHpOAe. 3°. K).B. ^taincoB- 
ckhh ododmaeT: b jiiodoM pimy opraHH3- 
mob npHHAHn pa3BHTH« jiiodoro npH3Ha- 
Ka - oahh! H AeJiaeTcn bbiboa: cncTeMa 

4)OpM 5KHBBIX OpraHH3MOB B03M05KHa, 
h OHa noAodHa cncTeMaM 3jieMeHTap- 
HBIX HaCTHH, H XHMHHe CKHX 3JieMCHTOB. 
Bee B03M05KHBie 4)OpMBI «}KHBOrO)) - He 
pe3yjiBTaT cjienoro coneTaHHa He3aBH- 
chmbix npOAeecoB nocTyjiaraMH ap- 
BHHa, a rnraHTCKoe rapMOHHHHoe CTpo- 
HTejiBCTBO no eAHHOMy IIjiaHy! «On the 
Origin of Species)) - nocjieAOBarejiBHoe 
npoxo)KAeHHe no CTyneHUM 3Toro njia- 
Ha c rpaHAH03HBiM pacniHpeHHeM npo- 
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GISAP 

EARTH AND SPACE SCIENCES 

rpeccHpyiomHx BapHaimil, flonycTHMtix 
Ka>K^OH CTyneHbio! Ho caMoro nnaHa 
ot HCCJieAOBaTejieii, ero npe/jpexaBHinx, 
Tax h He nocjie^OBajio. 

IIonpo6yeM ejierxa HanepTaTB ero 
KOHTypbi. ^aHHaa o6jiacTt 3HaHHH onn- 
paeTcn Ha MHoroHHCJieHHbie onBiTHBie 
pe3yjibTaTbi h TeopeTHHeexne noji05xe- 
HHH Bcex 6HOJIOrHHeCKHX ^HCI^HnjIHH 
o MHOixecTBax eymecTByKnimx bh^ob 
5XHBOTHBIX (OKOJIO 1,5 MJIH.), paCTeHHH 
(okojio 350-500 tbic.) h MHKpoopra- 

HH3MOB, BXJHOHaH H ^aBHO BBIMepHIHe. 
OHa - 3a npe^enaMH Harnen xoMneTeH- 
h,hh, noaTOMy npe^JiaraeM jihhib Ha- 
6poeox, «MajieHBKHH njiaH» 6ojiBinoro 
njiaHa h, Ha^eeMca, oh noMO)xeT 6ojiee 
xoMneTeHTHBiM HccjieAOBaTeji^M eoBep- 
meHCTBOBaTB ero Aajiee. 

Ey^eM hcxo^htb H3 Toro, hto jho6oh 
}xhboh opraHH3M - 3 to o6n3aTejiBHan 
CTpyxTypa h ee TaxcoHBi Bcer^a B3an- 
M03aBHCHMBI H HepapXHHeCXH COnOA" 
HHHeHBi £pyr £pyry. 3BOjnoimn - 3 to 
H 3MeHeHHe CTpyxTyp: ot npocTBix x 
cjio}xhbim, x eme 6ojiee cjiojxhbim h t.r. 
Ho 6y#eM onHpaTBCn Ha flencTBHTejiB- 
hbih no^xoA IIjiaTOHa x onncaHHio MHpa 
(cpaBHHTe C BBIXOJIOHjeHHBIM «XOJIHCTH- 
HeCXHM») - XOJIOHHHeCXHH (OT £p.-TpCH. 
XoXoq - ijejiBin), b xoTopoM «ijejioe» - He 
npocTO «6ojiBHie cyMMBi cbohx HacTen», 
a Bcer^a «6ojiBme cyMMBi Ha Y#eji Pa3- 
yMa», HOBoe xanecTBO, OTcyTCTByiOH^ee 
bo Bcex nacTux. IIpH TaxoM no^xo^e 
xa)X£Biii 3Tan sbojhoi^hh - Bcer^a c 
6ojiee pa3yMHBiM pe3yjiBTaTOM, Bcer^a 
Heo)XH£aHHBiH «pBmox», ho no IljiaHy, 
Bcer^a Be^ymeMy x MnpOBOMy Pa3yMy 
[2]! YHHxajiBHBie (JiopMBi «>xHBoro» h 
npHcymne hm HOBBie npH3Haxn no^B- 
JMJIHCB B ORHO MTHOBCHHe! «PBIBOX» 
He CJienBIM «OT6opOM CHJIBHeHHIHX», a 
o6a3aTejiBHBiM Haxo)x^eHHeM pa3yMHO- 
ro pememni hoboh onepaimeii o6o6me- 
hhh c o6fl3arejiBHBiM noaBneHHeM Tex 
eaMBIX «CHJIBHeHHIHX» H CaMOH B03- 
M05XH0CTH HX «OT6opa»! 3TH 3aMeTHBie 
«pBIBXH» o6pa3yiOT T.H. «aTTpaXTOpBI 
3 bojhoh,hh» - o6bcxtbi, cnoeo6HBie B 
orhom MecTe npocTpaHCTBa-BpeMeHH 
XOHIjeHTpHpOBaTB BCe OoJIBHIHe oObeMBI 
3HeprHH h HH(j)opMaijHH, - noxa He uor- 
BJiaCTHBie 3BOJHOH,HOHHBIM oOb^CHCHH- 
m, HaMH no^aiOTca, xax o6n3arejiBHBie 
3Mep^)xeHTHOCTH o6o6meHHH HAeana- 
mh njiaTOHa [2], xax onepmmBie 3TanBi 
njiaHa. 
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Bee «5XHBoe» pa3MH05xaeTcn, pa- 
CTeT H H3MeH«eTCH O^HOBpeMeHHO 
MHorHMH BH^aMH. O/maxo HeT npe- 
BajiHpOBaHH^ xaxoro-TO o/moro H3 hhx 
- Bee xax-TO caMO co6oh rapMOHHHHO 
ypaBHOBeniHBaeTCfl. Mbi 3HaeM Tax>xe 
O pa3H006pa3HH BH^OB «HC5XHBOrO», o 
3axoHOMepHOCT^x hx (j)opMHpOBamni: 
riepHO^HHecxHH 3axoH MeH^eneeBa, 3a- 
xohbi MHHepanorHH h £p. Ebiji nepHOA 
Ha 3eMjie, xor^a «5XHBoro» BOo6me He 
6bijio, «He)XHBoe» no-CBoeMy hhtch- 
CHBHO «pa3MHO)XaJIOCB, pOCJIO, H3MeHH- 
jiocb, ypaBHOBeniHBajio cb» . Ho h Texy- 
mee ycTpoiiCTBO MHpa «He)XHBoro» Tax 
5Xe He ABJHieTCJI HeH3MeHHBIM ! nopo^bi 
nO^BepraiOTCa 3p03HH, BBIBeTpHBaHHK), 
MeTacoMaT03y, MeTannBi - oxHCJiemno, 
MHHepajiBi - pocTy. He npexpamaeTCn 
pa^Hai^Ha, HaxoHei^ - nocTOUHHoe npo- 
CToe RBnnKeime h B3aHMO^eiiCTBHe 3Jie- 
MeHTapHBix nacTHij, MOJiexyji BHyTpH, 
xa3ajiocB 6bi, «hc5xhboh» npHpo^bi! 
npocTO, Taxne npoijeccBi bo mhotom 
ycTynaiOT cxopocra, /mnaMHxe, Harjnm- 
HOCTH H3MeHeHHH «5XHBOH» npHpO^bl. 
Ho, BcnoMHHB jie^HHxoBBie nepHO^Bi, 
3eMJieTpaeeHH«, H3Bep5XeHHH, TeXTOHH- 
Hecxne h MarMaranecxHe c^BHra, na^e- 
HH5I aCTepOH^OB H BCeMHpHBie nOTOnBI, 
mbi BBmy}X£eHHO BOCCTaHOBHM nepBeH- 
CTBO HJIH XOTfl Obi napHTCT ipaH^H03H0- 
CTH, rjI 06 aJIBH 0 CTH H XapAHHaJIBHOCTH 
H3MeHeHH^M «He5XHBOH» HpHpO^Bl! 

Ka5x^an nacTB $H3HHecxoii npH- 

po^bi (h «5xhboh», h «He)XHBOH») npo- 
XOAHT CBOH 3TanBI pa3BHTH«, HO BCe 
OHH HeH36e5XHO nOAHHHaiOTCa O^HOMy 
rpaH^H03H0My njiaHy, BXjnonaiomeMy 
3BOJHOH,HK) He tojibxo 6HOJiorHHecxyio, 
ho h Bcero $H3HHecxoro MHpa. H xa>x- 
^bim 3TanoM 3Toro njiaHa, b xaix^ofi 
nacTHHxe npHpoAbi Bcer^a Be3^ecy- 
meii onepai^Hen cji05xeHH« o6^3aTejiBHO 
xoHi^eHTpHpyeTca Bee OojiBine HH^op- 
Mai^HH YflejiOB Pa3yMa npon^eHHBix 
3TanoB. MHorne 3TanBi sbojhoijhh $h- 
3HHecxoro MHpa ^aBHO y>xe BBi^ejieHBi 
h xoporno H3yneHBi. njiaH noMO)xeT hx 
ynopnAOHHTB, BOCCTaHOBHTB npony- 
meHHBie h oco3HaHHO npe^CTaBHTB 6y- 
Aymne 3TanBi. 

3 TanBI 3 BOJHOH|HH (j)H 3 HHecxoro 
MHpa b cbok) onepe^B Bcer^a cxjia^Bi- 
BaiOTCn b 3 aMeTHBie i^hxjibi. H,hxjibi pa 3 - 
HBIX HaCTeil npHpOAbl BCe B 3 aHMOCB^- 
3 aHBi, h Bee BMecTe opraHH 3 yiOT i^hxjibi 
3 BOJHOH,HH HaHieH 3 eMJIH, BXJHOHeHHBie 


b h,hxjibi pa3BHTH;i Bcero KocMOca. Ta- 
XHX IJHXJIOB MHOrO. Ho, CXOJIBXO 6bl HX 
hh 6bijio, Bee ohh pa3BHBaiOTC5i CTyne- 
H3MH H^eajiBHOH MaTeMaraxH njiaTOHa 
H 3axaHHHBaiOTC5I MnpOBBIM Pa3yMOM! 
To ecTB, Bee b 3tom MHpe pa3BHBaeTca 
no o^HOMy CTaH^apTHOMy njiaHy - «Ma- 
TeMaTHnecxoMy njiaHy» /jpeBHHx rpe- 
XOB, O^HHM nOpa^XOM, O^HHM Pa3yMOM. 
MypaBeiiHHx h ropHBie xpeOTBi, Heno- 
Bex h pacxajieHHaa jiaBa, MapcnaHcxHe 
«xaHajiBi» h nyHHaa «nBuiB», 3apo >x^e- 
Hne h rnOejiB 3Be3^ - «Bce mbi o^hoh 
X pOBH»! B «5XHJiaX» KSLHKJIOTO H3 HaC 
«TeneT» o^hh h tot >xe nopa^ox - Pa3- 
yM H^eajiBHoii MaTeMaraxH [2] - Hexan 
«HeMaTepnajiBHaa npHHHHa», npe^cxa- 
3aHHaa HuaTOHOM h pa3BHTaa Hjioth- 
hom. (Enn. V.9.8.1-7): «3haoc ecTB h 
mbicjib Pa3yMa, hjih ^a>xe h caM Pa3yM, 
h MBicjiHMaa eymHOCTB, h6o xaix^aa Ta- 
xan eymHOCTB hh ecTB hchto ny^oe 
Pa3yMy, hh tcm 6ojiee hchto HHoe, neM 
OH, HO Xa5X^BIH 3HflOC ecTB Pa3yM, a Pa3- 
yM, noHOTHO, b CBoeii i^ejiocTH ecTB co- 
BOxynHOCTB Bcex 3 haocob»! Hjih (Enn. 
V.9.8.7-22): «TaxHM-TO o6pa30M cymee 
h Pa3yM cocTaBjiHiOT ojxay h Ty )xe npn- 
po^y, xax paBHO h eymHOCTH, h hx ax- 
TyajiBHaa SHepraa, h omtb >xe Pa3yM, 
h6o, npn TaxoM nojioixeHHH ^eji, mbicjih 
P a3yMa cyTB sh^ocbi, oh^ocbi - cyTB 
4)opMBi hjih bh^bi cymero, a 3TH, B CBOK) 
onepejjB, cyTB axTyajiBHBie 3HeprHH cy- 
mero. Mbi, pa3^ejiaa b aOcTpaxTHOM 
MBiHuieHHH ObiTHe h Pa3yM, npeACTaB- 

jiaeM o^hh npHHi^Hn npe/jmecTByioiimM 
jIpyroMy, h 3to noTOMy, hto Ham-TO pa3- 
yM b eaMOM Rene otjihhch ot toto 6bi- 
th^, ot xoTOporo ce6n OTjiejiaeT, ho b 
TOM, BBICOHailHieM Pa3yMe, C XOTOpBIM 
6bithc Hepa3^ejiBHO, hh mbihijichhc ot 
6bith«, hh 6bithc ot MBmuieHHa He ot- 
jihhhbi, Tax hto oh ecTB h caMO cymee, H 
eoBOxynHOCTB Bcex cynmocTeH». 

B TaxoM nojie yHHBepeajiBHoro eo- 
3HaHHH MBI M05XeM BC3^e BBI^eJIHTB 
H^eajiBHBie khxjibi, BXjHonaiomHe ne- 
TBipe «CTHXHH»-onepai^HH: «3eMjia»- 

cjiojxeHHe (cji); «Bo^a»-yMH05xeHHe 
(yMH); «Bo3Ayx»-eoHeTaHHe (coh); 
«OroHB»-B03Be^eHHe (bo3b), HaHHHaa e 
Hanajia - nero-TO Kejioro, hctxo BBme- 
jieHHoro H3 Bcero h eooTBeTCTByiomero 
xaxoMy-TO H3 H^eajiOB njiaTOHa. 

rjiaBHBiii H,hxji njiaHa. 

3Tan «3eMji5iHBix» cthxhh (CJI). B 
eaMOM Hanajie Mhpoboh Pa3yM npeo6- 


pa3yeT cboio HH(j)opMaAHio bo bccbo3- 
MO)KHbie «MBicjie({)opMi>i» (cpaBmrre, y 
IIjiaTOHa h IIjioTHHa: «mbicjih Pa3yMa 
CyTb 3HAOCBI, 3HAOCBI - CyTB (j)OpMBI»), 
HeKHe Cy6CTaHI^HOHaJIBHOCTH C03HaHH«, 
B03HHKai0mHe CBOHM H^eaJIBHBIM I^H- 
kjiom: CTpyHBi (CJI-Cji) — > KBapKH (CJI- 
Ymh) — ► 3neMeHTapHBie HacTHABi (CJI- 
Coh) —> npOTO-ATOMBI (CJ1-503B). Yacji 
P a3yMa Bcero 3Tana - MaTepHajiH3aAmi 
pa3JiHHHBix «MBicjie(j)opM»! IIo ,ZJapBH- 
Hy [«IIp0HCX05K^eHHe bhaob» (1872)]: 
«7Kh3hb c ee pa3JiHHHBiMH npo^BjieHH- 
amh TBOpeA nepBOHanajiBHO BAOXHyji b 
o^Hy hjih orpaHHneHHoe hhcjio (jiopM; 
h, MQyKjxy TeM ok Hama njiaHeTa npo- 
AOjdoct BpamaTBca, coraacHO hch3mch- 
hbim 3aKOHaM tatotchha, H3 TaKoro npo- 
CToro Hanajia pa3BHjiocB h npOAOJDKaeT 
pa3BHBaTBCH 6ecKOHenHoe hhcjio caMBix 
npeKpaCHBIX H caMBix H3yMHTeJIBHBIX 
(J)opM». Hame «Hanajio» Majio b h£m 

npOUCHHJIOCB, HO 3HaHHTeJIBHO OTO/JBH- 

HyTO bo BpeMeHH ^ajieKO Ha3a#! 

3Tan «Boahhbix» cthxhh (YMH). 
npHHUB IIpOTO-ATOMBi (noxa Majiono- 
HUTHO KaK C(j)OpMHpOBaHHBie CBOHM 
npe^mecTByiomHM ahkjiom) b KanecTBe 
Hanajia, npnpo^a Bomjia b hobbih H^e- 
aJIBHBIH H,HKJI (JlOpMHpOBaHmi «MOJie- 
KyjiapHBIX AOKyMeHTOB 3BOJHOH,HH» . H 
yyK e Ha nepBoii ero CTyneHH (YMH-Cji) 
aBTOpBI [1] paCCMOTpeJIH OT^eJIBHBIH 
CaMOCTO^TeJIBHBIH I^HKJI C03AaHHH Ha- 
CT05HAHX aTOMOB BCeX XHMHHeCKHX 
3JieMeHTOB HeTBIpBMH cbohmh OTanaMH 
[7]: 1h 3Tan (cji), 2h 3Tan (yMH), 3 h 3Tan 
(coh), 4h 3Tan (bo3b), corjiacoBaHHBiMH 
neTBipBMa nepBBiMH CTyneH^MH Hae- 
ajiBHOH MaTeMaTHKH IIjiaTOHa b Yacji 
Pa3yMa AHKjia - IlepHO^HHecKHH 3axoH 
MeHAejieeBa. 3 tot HAeajiBHBiii ahkji 

$H3HKH-^epmHKH HOBBIMH OTanaMH 

npOAOJHKHjiH ao 10 CTyneHH HAeajiBHoil 
MaTeMaTHKH IIjiaTOHa, h 6yAyr npoAOJi- 
)otb AaJiee ao MnpOBoro Pa3yMa. 

TenepB y>Ke ccjjopMHpOBaHHBie aro- 
MBI pa3HBIX XHMHHeCKHX 3JICMCHTOB CJie- 

AyioiAeii onepaAHeii (YMH-Ymh) npo- 

CTBIM CJI05KCHHCM CBOHX XHMHHeCKHX 

CBH3eii onpeAejieHHoii reoMeTpHeii hx 
pacnoji05KeHHn o6pa3yiOT KOHtjmrypa- 
h,hh b npocTpaHCTBe, KOTOpBie He MoryT 
6BITB H3MCHCHBI 6e3 pa3pBIBa CBH3CH, - 
MojieKyjiBi. IIo3TOMy MOJieKyjia paccMa- 
TpHBaeTca KaK HaHMeHBHian CTaOnjiBHan 
nacTHAa, oOjiaAaioiAan xhmhhcckoh 
HHAHBHA yaJIBHOCTBK). Mh05KCCTB0 MO- 


jieKyji oahoto cocTaBa o6pa3yiOT BeiAe- 
ctbo, oOjiaAaiomee cbohmh xhmhhcckh- 
mh CBoiiCTBaMH - Yacji Pa3yMa onepa- 
Ahh (YMH-Ymh). B cocTaB MOJieKyji 
bxoaht pa3JiHHHoe hhcjio aTOMOB: y 6jia- 
ropOAHBix ra30B MojieKyjiBi OAHoaTOM- 
hbi; y BOAOpOAa h a30Ta - ABy xatomhbi ; 
y boabi - TpexaTOMHBi h T.n. HanOojiee 
cjio)KHBie MojieKyjiBi y bbicihhx 6cjikob h 
H yKJieHHOBBIX khcjiot! 

Bjih3ko pacnoji05KeHHBie MojieKyjiBi 
cjieAyioiAeH onepaAHeii (YMH-Coh) 
MoryT o6pa30BBiBaTB ynopnAOHeHHBie 
CTpyKTypBi - «6 jihjkhhh nopnAOK» Co- 
eAHHeHHH. CoeAHHeHH^ aTOMOB OAHOTO 
h toto )Ke 3jieMeHTa o6pa3yiOT npocTBie 
BemecTBa, a coneTaHmi cocahhchhh 

aTOMOB pa3JIHHHBIX 3JICMCHTOB 

CMecB npocTBix BemecTB hjih - cjioraoe 
BenjecTBO. Oco6eHHOCTH reoMeTpHne- 
CKOTO CTpOeHHH OTAeJIBHBIX MOJieKyji H 
HX COCAHHCHHH OnpeAeJHHOT (})H3HHe- 
CKne CBoiiCTBa BemecTBa - Yacji Pa3yMa 
onepaAHH (YMH-Coh). 

3aBepmaioiAeH 3 tot HAeajiBHBiii 
Ahkji onepaAHeii (YMH-Bo3b) «6jih}k- 
hhh nop^AOK» C o e ahhchhh nporpeccn- 
pyeT b «AajiBHHH nopnAOK» KpHCTajuiOB 
- TBepAtix Teji, b kotopbix aTOMBi npo- 
CTBIM nOBTOpeHHeM OAHHX H TCX HKQ CJIO- 
}KeHHH pacnoji05KeHBi no onpeAejieHHO- 
My 3aKOHy h o6pa3yiOT nepHOAHnecKyio 
npocTpaHCTBeHHyio KpHCTajuinnecKyio 
pemeTKy - Yacji Pa3yMa onepaAHH 
(YMH-Bo3b). HAeajiBHBiii KpHCTajui 
HMeeT nojiHyio, CBoiiCTBeHHyio eMy 
CHMMeTpHIO pemeTKH H pOBHBie TJiaAKHe 
rpaHH. B peajiBHOM KpHCTajuie cneA- 
H(J)HKa yCJIOBHH pOCTa, HeOAHOpOAHOCTB 
nKTaioiAeii cpeABi, BceB03M05KHBie no- 
BpOKAeHH^ H AO(J)OpMaAHH BCCTAa BBI- 
3BIBaiOT Ae^eKTBI CTpyKTypBi H HCKa- 
}KeHHa Ha rpamix. Ho no BceMy oOneMy 
BcerAa coxpaHaeTca raaBHoe cbohctbo - 
OAHOTHnHOe n0JI05KeHHe aTOMOB B KpH- 
CTajuiHHecKoii pemeTKe. 

npHMepOM CyiAeCTBOBaHH^ KpH- 
CTajuiOB cjiy)KaT MnHepajiBi - ecTe- 
CTBeHHBie npnpoAHBie Tejia onpeAejieH- 
hoto xHMHHecKoro cocTaBa c ynopnAO- 
HeHHOH aTOMHOH CTpyKTypOH H CBOHM 
OTAeJIBHBIM HAeaJIBHBIM AHKJIOM MHHC- 
pajiOB. B KpHCTajuiHHecKoii pemeTKe 
yyK e o6n3aTejiBHO 3ajio)KeHa «reHeTH- 
HecKaa» HH(J)opMaAH^ o6pa30BaHH^ h 
pocTa MHHepajiBHoro HHAHBHAa (YMH- 
B03B-CJI) - HAHOMOp(f)HOrO MOHOKpH- 
CTaJIJia C HeTKHMH TpaHUMH, KOTOpBIMH 
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HeKOTOpBie HHAHBHABI CpaCTaiOTC^ B MH- 
HepajiBHBiii arperaT (YMH-Bo3B-yMH) 

- CKonjieHHe KpHCTajuiOB 6e3 hctkhx 
npH3HaKOB KaKOH-jm6o chmmctphh. A 
yyK e CKonjieHHn arperaTOB ot mhkpocko- 
nHHeCKHX pa3MepOB AO COH3MepHMBIX 
C oObCKTAMH reOJIOTHH Ha3BIBaiOTCa - 
MHHepaJIBHBIMH TCJIAMH (YMH-B03B- 
coh). TaK KaK 6 ojibihhhctbo MHHepajiOB 
(98% 3CMHOH KOpBl) COCTOHT BCQTO H3 8 

3jieMeHTOB (no yOBiBamno: khcjiopoa, 

KpeMHHH, aJIIOMHHHH, 5KCJIC30, MaTHHH, 
KaJIBAHH, HaTpHH, KaJIHH), TO M05KH0 

yTBep5KAaTB: bccb o6iahh aom Hejio- 
BenecTBa - 3eMjin (YMH-Bo3b-bo3b) 

- MHHepajiBHBiii ! Yacji Pa3yMa ahkjia 
MHHepajiOB - (J)OpMHpOBaHHe MHHepaJIB- 
hoh KOJiBiOejm }kh3hh! A Yacji Pa3yMa 
Bcero 3aBepmeHHoro 3Tana «Boahhbix» 
CTHXHH - 4)OpMHpOBaHHe MaTepHH C pa3- 
HBIMH XHMHHe CKHMH H (Jm 3HlieCKHMH 
CBOHCTBAMH ! 

KpHCTajuiBi-MHHepajiBi 3cmjih - 
BeiAecTBa, cnocoOHBie k caMonporo- 
BOJIBHOMy «pOCTy» C Heo6xOAHMOH JXJIK 
3TOTO «Cn 0 C 06 H 0 CTBI 0 » BBIpa5KaTB H 
xpaHHTB «reHeTHHecKyio naMaTB» o 3a- 
KOHax «pocTa», o CTpyKTypax npomjiBix 
h OyAyiAHx nocTpoeHHH. nonaAaa b 
OjiaronpmiTHyio cpeAy c HyjKHBiMH yc- 
JIOBHUMH, KpHCTaJIJIBI MHHepajiOB «05KH- 
BaiOT» h «pacTyT» b norpaHHHHOM co 
CpeAOH aACOp6AHOHHOM CJIOe. npH H3- 
MeHeHHH ycjiOBHH «pocTa» «naMOTB» o 
3aKOHOMepHBIX KpHCTaJIJIOrpa(f)HHeCKHX 
AecjjeKTax mojkct 3aTyxaTB, ho «naMHTB» 
o CTpyKType KpHCTajuia coxpamieTCii 
BcerAa, cjiy^cHT rapaHTOM npeeMCTBeH- 
HOCTH 4 )H3HHeCKHX H XHMHHeCKHX 
cbohctb «3apOABima» b «pacTyiAeM» 
MHHepaJIBHOM HHAHBHAe. B OTCyTCTBHH 
Taxoro cjioa - KpHCTajuiBi «yMHpaiOT», 
ocTaBaacB «CKejieTaMH» MHHepajiBHBix 
HHAHBHAOB. CpeAH KpHCTaJIJIOB, pa3- 
JIHHHO OpHeHTHpOBaHHBIX B npOCTpaH- 
CTBe, «BBI)KHBaiOT» H HHTCHCHBHO «pa3- 
pacTaiOTca» jinmB nepBOHanajiBHO Han- 
6ojiee 6jiaronpHOTHO pacnoji05KeHHBie 
(nepneHAHKyjiHpHO o6meii noAJiojKKe hx 
«3apo)KAeHHa»), 3aHHMaioiAHe bbitoa- 

HBie MaKCHMajiBHO BBicTynaioiAHe Me- 
CTa. CpeAH KpHCTajuiOB MHHepajiOB y>Ke 
hact «ecTecTBeHHBiii ot6op»7! 

Bee npHBeAeHHBie b «KaBBiHKax» 
npH3HaKH - H3 MHpa «}KHBOH» HpHpO- 
Abi, a mbi BnepBBie paccMaTpHBaeM hx, 
HaxoAflCB eiAe b «hc5khboh» npnpOAe! 
noMHHTe, Ha6jiiOAGHHe 3.reKKejia npn- 
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3HaK0B, CBOHCTBCHHBIX OpraHH3MaM, 
CTOJHIJHM Bbirne B CHCTeMe 3BOJHOIJHH? 
OKa3biBaeTca, 3 to cbohctbchho He tojib- 

KO «5KHBOH» IIpHpOAe, HO H «He5KHBOH» 
- TO)Ke! 3 bojhoiphi eme He npOH3omjia, 
a npH3HaKH yyK e hojibhjihcb, coraacHO 
^aBHO cyuzecTByiOHzeMy IIjiaHy, 3apaHee 
npe^onpe^ejieHHOMy EoroM, IIpHpo^OH 
H IljiaTOHOM! 

«Xomn poem xpuemannoe, OMdpu- 
oho 6 u odujeeme cunbHO pa3JiunaTomcH 
no cnoofCHOcmu, meM He Merne, MHoeue 
npuHijunu u noHHmuH, eantcHbie na donee 
hu3kux ypoeunx, npoRenmomcH mciKjtce u 
Ha donee eucoKux ypo6HRX» [8, c.113]. 

Kax Ha 3eMjie, b OKpy}KeHHH y}jce 
«)KHBymHx» MHHepajiOB Morna He 3apo- 
,zj htbch HacToamaa 5KH3HB?! Bee npe#- 
mecTByiOH^He ycnjina IIpHpo/jBi 6 bijih 
HanpaBjieHBi h noejie^OBarejiBHO bcjih 
3Tan 3a 3TanoM hmchho k 3 toh ijenn - 
HeH36e5KHO! 

Bbibo#. Ha 3 tom npOMOKy- 

TOHHOM 3Tane 3BOJHOIJHH 4)H3HHeCKOrO 
MHpa yyK e 3aMeTHa CBo6o^Haa no^HH- 
H^eMOCTB Bcex npome/jiHHx ee co 6 bi- 
THH nOCJie^OBaTeJIBHOCTH OCHOBHBIX 

onepaiprii (cji05KeHHe, yMHO>KeHHe , eo- 
neTaHHe, B03Be£eHHe) H/jeajiBHOH MaTe- 
MaTHKH IljiaTOHa, a Taioxe opraHH3aijH5i 
jierxo 3aMeTHBix OT^ejiBHBix eaMOCTO- 
OTejiBHBix H^eajiBHBix h,hkjiob, ynopii- 
flOHHBaiOH^HX npOHie^HiyiO HCTOpHIO H 
npeACKa3BiBaiOHiHx 6y#ymee e^HHoro 
IIjiaHa. 

npo^oiDKeHHe cjieAyeT. 
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O METO^HHECKOM YIORXORE K 
OIJEHKE «HH®OPMAIJHOHHbIX 
JIAH£IIIA®TOB» 

Heprnnc B.H., KaH#. TexH. HayK, floijeHT 
HaitHOHajitHbiH ropHbiH yHHBepCHTeT, YKpaHHa 

PaccMaTpHBaiOTca acnexTbi B03pacTaiomeH pojin HH^opMaitnoH- 
hbix noTOKOB h TexHOJiomn Ha coBpeMeHHOM OTane pa3BHTH» odnje- 
CTBa. AHajiH3HpyeTca bo3mo5khbih no/txo/t k onpe^ejiCHmo xauecTBeH- 
HBIX H KOJIHHeCTBeHHbIX XapaKTepHCTHK «HH(J)OpMaitHOHHbIX JiaH^- 
ma^TOB)) pa3JiHHHtix ypOBHen chctcmhoh cjio>khocth. 

KjiioHeBbie cjioea: HH^opMaitHOHHbiH jiaH/tmatjDT, HepapxHue- 
CKHH KJiaCTepHBIH aHaJIH 3 . 

YnacTHHK KOH(J)epeHUHH, HaunoHajibHoro nepBeHCTBa no HayuHon aHajiHTHKe, 
OTKpbiToro EBponeiiCKO-A3HaTCKoro nepBeHCTBa no HayHHoii aHajiHTHKe 


tros$?3 http://dx.doi.org/10. 18007/gisap:ess.v0i8. 1094 


Ha npOTfDKeHHH BexoB xojinnecTBO khh r dy^eT 
paCTH nOCTO)IHHO, H M05XH0 np0TH03Hp0BaTB, HTO 
npHfleT BpeMa, xor^a H3 khht Tax >xe TpyaHO dy^eT 
y3HaTt HTO-HHdy^B, xax ot Henocpe^CTBeHHoro H3- 
yuemDi Been BcejieHHon. 
ff. ffudpo «3uijUKjionedux, unu mojiKoeuu cjio- 
eapb nayK, ucKyccme u peMecen» 


o xoHifa 20-ro ctojicth^ 6a30BbiM 
apeanoM Harnero odnTaHHii h (Jio- 
hom, onpe^ejDnoiifHM pa3BHTHe Harnero 
pa3yMa h nyBCTB 6i>ijia npnpo^a - b BH^e, 
necoB, nonen, pex, BeTpa, odnaxoB... 
COBpeMeHHBIM pa3BHTHeM TeXHOJIOrHH, 
Mbi Bee niydixe npOHHxaeM b MHpbi, rim 
xoTOpbix HaniH opraHbi nyBCTB cjiado 
a^anTHpoBaHhi: xBaHTOBbie, HaHO-, reH- 
HO-MHpbl, BHpTyaJIbHOe npOCTpaHCTBO, 
3JiexTpOMarHHTHbie norm pa3JinnHbix 
THnOB COBpeMeHHOH CB5I3H.... KpOMe 
Toro, rjiodajnmipra h co3^aHHe eflHHO- 
ro coifnajibHoro opraHH3Ma (JiopMHpyiOT 
Taxyio nnoTHOCTb B3aHMO CB^rsen, xo- 
Topaa y }xe HannHaeT CTaHOBHTbCfl ahc- 

XOM(J)OpTHOH. OaXTHHeCXH, Mbi C BaMH 
cennac nepe)XHBaeM momcht, xor^a 
cymecTByiOHfHH 5 xhjioh $oh BCTynaeT 
B npOTHBOpeHHe CO yCTOflBHIHBHIHMCfl 
reHeTHHecxHM CTepeoTHnoM oxpyjxaio- 
men cpe^bi HenoBexa. 

O/fHHM H 3 CaMbIX 3 HaHHMbIX £JDI He- 
noBexa 3 (J)(J)exTOB cero^HaniHero MHpa 
flBJDieTCJI HH(J)OpMaifHOHHbIH B 3 pbIB. 

Kor^a J\. fl,H^po nncaji CTpoxn, npn- 
Be^eHHbie b snnrpatjie, xHHra h 
xoMMyHHxaifHH 6buiH e/fBa jih He e#HH- 
CTBeHHblMH HCTOHHHXaMH HH(j)OpMaiJHH 
b odmecTBe. H y>xe Tor^a cymecTBOBajin 
onaceHna, hto odbeM /jaHHbix npeBbiCHT 
aHajiHTHHecxHe bo3mo)xhocth Hccne^o- 
Barejien. flo oijeHxaM IDC, x 2020 rojxy 


£OJIfl nOJie3HOH HH(J)OpMaifHH COCTaBHT 
jiHHib 35% ot Been creHepnpoBaHHon. 

no CBe^eHH^M 5 xypHana The 
Economist, y 3 Toro jrejieHHJi ecTb mhoto 
npHHHH. CaMblH OHeBH^HblH - pa 3 BHTHe 
TexHOJiorHH, nocxojibxy bo3mo)xhocth 
IfH(j)pOBbIX yCTpOHCTB CTpeMHTeJIbHO 
pacTyT, ifeHbi na^aiOT, eeHCOpbi h ra#- 
}xeTbi co 3 AaiOT Bee dojibine ipnjipoBOH 
HH^opMaifHH, xoTopaa paHbrne 6 buia 
He^ocTynHa. Bee dojibine rno^en no- 
jiyuaiOT AOCTyn x Bee donee MonjHbiM 
HHCTpyMeHTaM. HanpHMep, b MHpe 3 a- 
perHCTpHpoBaHO oxojio 6 Mjip#. adoHeH- 

TOB COTOBOH CB5I3H (xOTil MHOTHe JIIOAH 

HMeiOT donee o/jhoh CHM-xapTbi), a 3-4 
Mnpfl. uejiOBex nojib3yiOTca HHTepHeTOM 
Bonee Toro, CTano 3HaHHTeubHO 
dojibine jifo^eH, xoTopbie axTHBHO no- 
TpedjifnoT HH(J)opMaifHio. MeyKjxy 1990 
h 2005 to^om donee 1 Mnpfl. nenoBex 
npHodpejiH CTaryc cpe^Hero xnacca. Ho 
Mepe Toro, xax jiio^h CTaHOB^TC^ do- 
raue, ohh CTaHOBOTca rpaMOTHee, hto 

nOAIIHTbIBaeT HH(j)OpMaifHOHHbIH pOCT. 

Pe3ynbTaTbi 3Toro xoporno 3aMeTHbi b 
nojiHTHxe, 3xoHOMHxe, a Tax>xe b 3axo- 
Ho^aTejibCTBe. 

OnrypajibHO, npOHexo^mee H3- 
MeHeHHa cero^HaiHHero MHpa mo)xho 
npe^CTaBHTb Taxoh «xapTHHxoii)). Ectb, 
HanpHMep, ^om, b xotopom np05XHBajin 
100 nenoBex. ITohth xa^biii H3 hhx 


odHTan b OT^ejibHOH xBapTHpe, T.e. 
^om BbirjiH^en xax CBoeodpa3Hbin yneh. 
B3anMOAencTBHe b TaxoM odnjecTBe, b 
dOJIbHIHHCTBe CBOeM, CBO^HJIOCb x He- 
noepe^CTBeHHbiM (npe^MeTHbiM, npar- 
MaTHuecxHM) xoHTaxTaM jifo^eH a pyr 
c ApyroM. Co BpeMeHeM xonnnecTBO 

5XHJIbIfOB yBeJIHHHBaeTC^ B HeCXOJIbXO 
pa3, a CTeHbi Mox^y xBaprapaMH pa3py- 
HiaiOTCfL npn 3TOM B ^OMe nOflBJDHOTCJI 
pa^HO, TenetJiOH, TeneBH30p, xoMnbioTep 
h pa3JiHHHbie, eonyTCTByioiifHe hm npn- 
cnocodjieHHii. 

OdbeM ifHtJipoBon HH(J)opMaifHH yBe- 
jiHHHBaeTCfl b reoMeTpHuecxoii nporpec- 
cnn: b 1942 ro^y BnepBbie 3a 6000 neT 
odiifafi HH^opMaifna b MHpe yuBOHjiacb 
b 2 pa3a; c 1942 no 1975 - b 4 pa3a, c 
1975 no 1986 - b 8 paa, c 1986 no 1992 
ro# - b 16 pa3; c 1992 no 1996 - b 32 
pa3a, c 1996 no 1999 - b 64 pa3a .... 
Cennac 3Ta HHtJiopMaifHa y^BanBaeTca 
xa>x^biH ^eHb. B TenemiH ^eyx cjie- 
Ayiomnx jieT odi>eM HH^opMaunn bo 
B ceMHpHoii ceTH dyaeT yaBaneaTbcn 
ka'/Kibie 11 nacoB. 

B 2011 ro^y odmnn mhpoboh odb- 
eM creHepnpOBaHHbix nenoBenecTBOM 
^aHHbix cocTaBHji donee 1,8 3eTTadanT 
(1,8 TpjiH Td), hto b 57 pa3 dojibine, neM 
necHHHOx Ha Bcex nna^cax 3eMjin. no 
^aHHblM CisCO, npOH3BO£HTeJDI XOMMy- 
HHxaifnoHHoro odopy^OBaHna, x 2013 

li 
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ro^y ro^OBOH HHTepHeT-Tpa(j)Hx ^ocrar 
667 3K3a6aHT. H xojiHnecTBO nepe^aBae- 
mbix ^aHHbix pacTeT 6bicTpee, neM cno- 
co6hoctb cera hx nepe/jaBaTB. 

Pojib HH(j)opMaipioHHBix npoijeccoB 
CTaHOBHTBC^ CTOJIB 3HaHHTeJIBHOH, HTO 

hbjichhh, cB«3aHHBie c hhmh cjieAyeT 
paccMaTpHBaTB xax Ha ypOBHe bjihuhhh 
H a OT^enBHBix jno^eH, Tax h Ha Bee ne- 
jiOBenecTBO b ijejiOM. no /jaHHBiM Bhkh- 
ne^HH, OCHOBHBie npHHHHBI HH(J)OpMa- 
h,hohhoh neperpy3KH BKjiiOHaiOT: 

• CTpeMHTeJIBHBIH pOCT HOBOH HH- 
(JjOpMaiJHH, KOTOpaa npOH3BOAHTCa; 

• npocTOTa Ay^JiHpoBaHHa h nepe- 
a ann ^aHHBix nepe3 HHTepHeT; 

• yBejiHneHHe flocTynHBix xaHa- 
jiob Bxo^H^en HH^opMai^HH (HanpHMep, 
Tejie({)OH, 3jieKTpoHHaa nonra, MrHOBeH- 
hbih o6mch cooGn^eHH^MH, rss); 

• 60 JIBHI 0 e KOJIHHe CTBO HCTOpHHe- 
CKHX CBe^eHHH; 

• npOTHBOpeHH5T H HCTOHHOCTH B 
HMeiomeHca HH(j)opMaijHH; 

• HH3KOe COOTHOHieHHe CHrHaJl/ 

myM; 

• OTcyTCTBHe MeTo^a cpaBHeHHn 
H o6pa60TKH pa3JIHHHBIX BH£OB HH(J)Op- 
Mau,HH; 

• KyCKH HH({)OpMaiJHH He CB«3aHBI 
hjih He HMeiOT o6meH CTpyKTypBi Rim 
BBIflBJieHHfl HX OTHOHieHHH. 

Ha ^aHHBIH MOMeHT MeTOAHHeCKHH 
annapaT xojiHne ctbchhoh ou,eHXH npo- 
hcxo£5hijhx npoijeccoB pa3BHT cjia6o. 
Kax npaBHjio, Hccjie/jOBamni Be^yTCfl Ha 
ypOBHe o6n;eTeopeTHHecxHx Mo^eneH 
(3HTpOnHHHBie MO^eJIH, MO^eJIH Teo- 
pHH xaTacTpo(j), TeopHH ynpaBjiaeMoro 
xaoca h T.n.), xoTopBie ^aiOT cxopee xa- 
HecTBeHHyio xapTHHy npOHCxo^auzero, 
He)xejiH xojiHHecTBeHHyio. KpOMe Toro, 
ohh cjio5xhbi npH nonBiTxe npOBe/jemni, 
HanpHMep, cpaBHHTejiBHoro aHajiH3a ot- 


AeJIBHBIX COH,HaJIBHO-3XOHOMH x TeCXHX 
cySnexTOB - CTpaH hjih xopnopaiiHH, a 
TeM 6cmee - HHflHBHflyyMOB. IIo3TOMy, 
Ha /jaHHOM 3Tane HaynHBix HccjieAOBa- 
hhh, cymecTByeT axTyajiBHaa 3a^ana 
(jjopMHpOBaHM MeTOAHnecxHx no^xo- 

£OB H HHCTpyMeHTOB, £JHI XOJIHHeCTBeH- 
hoh oi^eHxn HH(JjopMai^HOHHBix npoijec- 
COB B COIJHyMe. 

B paMxax noncxa pememrii Taxo- 
ro THna 3aflan, rjm OToOpa^xeHHii h H3- 
yneHHH HH(j)OpMaiJHOHHOH ^HHaMHXH B 
npOCTpaHCTBe TeppHTOpHH pa3JIHHHOrO 
MacniTa6a ijejiecoo6pa3HO bbccth norni- 
rae «HH(j)opMai^HOHHoro jiaH^ma$Ta». 

IlepBBiMH noHUTHe «jiaH^ma(J)T» ot- 
ho CHT e jibho HH(J)opMai^HOHHBix npoijec- 


cob h TexHOJiorHH HcnojiB30BajiH npoex- 
THpOBHJHXH HH(J)OpMai^HOHHBIX CHCTCM 

jyia np e^np hhthh (xoMnaHHa SAP [1]). 

JIorHnecxoe o6ocHOBaHHe xoppexTHO- 

CTH HCn0JIB30BaHH5I TaXOTO nOHUTHU B 

pa6oTe B.K. A6pocHMOBa, PC. J\qmkro- 
Ba: «b jho6oh opr aHH3 au,HH , HcnojiB3yio- 
men HH^opMai^HOHHO-xoMMyHHxai^HOH- 
HBie TexHOJiorHH, co3^aeTca h pa3BHBa- 
eTCH Onpe^eJieHHBIH .HH(j)OpMai^HOHHBIH 
jiaH^ma(J)T.. CaMO nororrae .jiaH^ma^T 
3^eCB 6y^eT HCn0JIB30BaTBC5I, HCXOAH H3 
ero xyjiBTypojiorHnecxoH npHpo^Bi, to 
ecTB xax CBoero po^a .... cncTeMa cno- 
co6ob penpe3eHTai^HH, CTpyxrypHpOBa- 
HHH H CHMBOJIH3HpOBaHH^ OXpy5XaiOmeH 
Cpe^BI [2]. CJIOBO HH(})OpMai^HOHHBIH B 


Ta6ji. 1. 


OparMeHT othcthoh ^opMbi aHajima «UIarH arjiOMepauHH» 


3Tan 

KjiacTep oGbe^HHeH c 

K03(|)(j)HIJHeHTBI 

3Tan nepBoro nouBjieHHn xjiacTepa 

Cjie^yiomHH 3Tan 

KjiacTep 1 

KjiacTep 2 

KjiacTep 1 

KjiacTep 2 

1 

4 

9 

4392,000 

0 

0 

6 

2 

3 

8 

4504,000 

0 

0 

3 

3 

1 

3 

6661,000 

0 

2 

7 

4 

5 

6 

6853,000 

0 

0 

8 








5 

12 

13 

10031,000 

0 

0 

15 








12 

1 

15 

26769,833 

10 

0 

13 

13 

1 

10 

40033,500 

12 

11 

14 
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BHOBB BBe^eHHOM TepMHHe JIHHIb yxa3BI- 

BaeT Ha to, hto npe^MeTOM Hccjie^OBa- 
HH5I flBJIfleTCJI HanpaBJieHHOCTB HMeHHO 
Ha HH(|)opMaijHOHHBie acneKTBi ^eirrejib- 
HOCTH OpraHH3aH,HH. C 3TOH TOHKH 3pe- 
HH5I HH^OpMai^HOHHBIH JiaH£Hia(j)T L B 
opraHH3 au,HH co3^aeTca no# BjinaHHeM 
pa3H006pa3HBIX HHCTHTyi^HOHaJIBHBIX 
(jmxropOB: yKa3aHHH pyxoBO#CTBa, bo- 
njIOH^eHHBIX B BH#e OpraHH3ai^HOHHBIX H 
HOpMaTHBHBix #oxyMeHTOB, nepcoHajia, 
peajiroyiomero bo3mo}khocth HH^opMa- 
H,HOHHBIX peCypCOB (HP), TeXHHHeCKO- 
ro, nporpaMMHoro, HH(j)opMaijHOHHoro, 
JIHHTBHCTHHe CKOTO , JIHIjeH3HOHHOrO H 
#pyrnx bh#ob oGecneneHHfl 6n3Heca 
OpraHH3 aH,HH . HH(j)OpMa#HOHHbIH JiaH#- 
rna^T opraHH3au,HH, tbkhm o6pa30M, 
aBjiaeTC^ o#hhm H3 Ba^cHenninx ee hh- 
Terpau,HOHHBix ajieMeHTOB. . .» [3], 

C TOHKH 3peHHfl HCCJie#OBaTeJHI, 
HH(J)OpMai^HOHHBIH JiaH#Hia(j)T, KaK H 
jno6aa #pyraa xoHijemyajiBHaii MO#ejn>, 
npeACTaBjiaeT co6oh mbicjihtcjibhbih 
o6pa3 (onepaH# mbihijichh^), b kotopom 
noTOKH HH^opMai^HH, reHepHpyeMBie 
HaMH, HHTepnpeTHpyiOTca b #Byx B3an- 
MO^onojiHaeMBix paxypcax: npamaTH- 
HeCKOM (o6pa3BI, CB5I3aHHbie C XOHXpeT- 
hbimh npe^MeTaMn) h ceMaHTHHecxoM 
(a6CTpaKTHBie XOHCTpyXIJHH). 

KoJIHHeCTBeHHBIH aHajiH3 oGbcktob 
T axoro njiaHa #0CTaT0HH0 cjio)xeH, no- 
CKOJiBKy ecjiH nparMaTHHecKHH paxypc 
eme no##aeTCJi (J)opMajiH3aijHH (kojih- 
necTBO ycTpOHCTB, KOJiHnecTBO ny6jin- 
KaH,HH H T.n.), TO flJHI CCMaHTHHeCKOH co- 
CTaBjiaioH^eH MeTo^bi ou,eHKH Ha cero#- 
h a tojibko pa3pa6aTBiBaiOTca b paMxax 
HeneTKOH jiothkh, a Tax>xe xoHijenijHH 
aHajiH3a #ncxypca h KOHTeHTa. 

noaTOMy HaH6ojiee npocTO peajin- 
3yeMBiM HHCTpyMeHTOM #jia Taxoro po#a 
3a#an aBjnieTCfl cpaBHHTejiBHBin aHajiH3, 
no3BOJi^iomHH ocyn^ecTBjiaTB oijeHxy c 

onpe^ejieHHOH #ojieH HmyHTHBHOH co- 

CTaBjnnomeH. B xanecTBe xoHxpeTHoro 
HHCTpyMeHTa b #aHHOM cjiynae ncnojiB- 
30BaH HepapxHnecxHH xjiacTepHBin aHa- 
jih3, no3BOjnnomHH onpe#ejnm> o#ho- 
po^HBie rpynnBi paccHHTBiBaeMBix hjih 
cpaBHHBaeMBix bcjihhhh. 

Ha nepBOH CTa#HH o6o6meHHa xo- 
JIHHeCTBeHHOH XapaXTepHCTHXH «HH- 
({jopMai^HOHHoro jiaH#ma(j)Ta» Ha ypOB- 
He TeppHTOpHaJIBHOH CTpyXTypBI co- 
ijnyMa (Ha^CHCTeMHBiH ypoBeHB) 6Bma 
c^opMHpoBaHa BBi6opxa noxa3arejieH 
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EARTH AND SPACE SCIENCES 


AeHAporpaMMa c ncnonb 30 BaHneM MeTOfla 
Me>KrpynnoBbix CBfl3en 

ODbe^HHeHiie tcfiaciepoB no Macuiia^MpoBaHHOMy paccionHHio 


KuTaft 

29 


FlnOHMfl 

66 


CoeAHHeHHbieLLlTaTbiAMepMKM 

49 


KaHafla 

28 


<J>paHL(kin 

55 


BennKoSpuTaHun 

11 


r epMaHM a 

15 


MTa/inn 

26 


ICOKHanKopen 

65 


Mhama 

19 


HcnaHun 

25 


LLlBei.'iu.api'ifl 

59 


LLlBeu.nn 

60 


Bpasmikin 

10 


HMAepnaHAbi 

37 


PoCCMfl 

43 


ABCTpa/lMfl 

1 


riopTyranun 

42 


CuHranyp 

46 


Abctpmh 

2 


HopBervin 

39 


rioiibuia 

41 


Typi^in 

51 


Be nb run 

8 


flaHMA 

16 


OkiH/iflHA^in 

54 


Hapan/ib 

18 


1/lpaH 

22 


riaKMCTaH 

40 


XopsaTMA 

56 


Ma/iaM3Mfl 

35 


Cno b 6hm a 

48 


yKpanHa 

52 


Hmjim 

58 


PyMbIHMfl 

44 


ErvineT 

17 


TawiaHA 

50 


BeHrpun 

12 


HpjiaHAMfl 

23 


MeKCMKa 

36 


Hexun 

57 


MoBan3ejiaHAMfl 

38 


lOiKHanAc^puKa 

64 


ApreHTMHa 

4 


Ka3axcTaH 

27 


LLIpuflaHKa 

61 


3k b aflop 

62 


BeHecya/ia 

13 


BbeTHaM 

14 


HopAaHMfl 

21 


flaTBMn 

33 


Bejiapycb 

7 


Boji napkin 

9 


C/ioBaKkin 

47 


Ko/iyMSkin 

30 


CayAOBCKanApaBkin 

45 


3cTOHkin 

63 


ApMeHkin 

5 


JIHTBa 

34 


A3ep6aiiA>KaH 

3 


Ky6a 

31 


OmiunnkiHbi 

53 


BaHr/iaAem 

6 


Hc/iaHAnn 

24 


HHAOHeann 
Kbip IbOCTaH 

20 

32 



10 

I 


IS 


20 


Phc. 2. fleH/jporaMMa pe3yjibTaTOB KjiacTepn3au,nn CTpyKTypHbix 3JieMeHTOB 
couHajibHO-3KOHOMHHecKoro cySbeKTa Ha#cncTeMHoro ypoBHH (copnyMa) no 
rpynne noKa3aTejieii «HH$opMaunoHHoro jiaH#ina(|)Ta» 1 
(noKa3aTejin no# JVs 4, 9, 11, 5 n 6 H3 pnc. 1) 
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H3 KaTeropHH «rjio6ajii>Hi>ie HH^eKCBi», 
KOTOpBie b toh hjih hhoh Mepe motjih xa- 
paKTepH30BaTB HH(J)opMai;HOHHBie npo- 
ijeccBi b o6mecTBe. Bcero Taxaa BBidop- 
xa BKjiioHHjia 17 noKa3aTejieii. IlepBafl 
npoije^ypa KjiacTepH3 au,HH no3BOJiHjia 
crpynnnpOBaTB 3 tot MaccHB b ojinopoji- 
HBie rpyniiBi (pnc. 1): KjiacTepHyio rpyn- 
ny 1 cocTaBHjiH noKa3arejiH no# N° 4, 9, 
11, 5 h 6, BTOpyio - JV212 H N°13, TpeTBK) 
-JN2l0HJN2l6HHeTBepTyio-JN2jNr2 3, 8, 1, 
14, 2 h 7. IIoKa3aTejiB JVM5 b 3Ty rpynny 
He BOHien, nocKOJiBKy ero npHCoe^HHe- 
HHe (J)HKCHpyeTca Ha 6 3Tane odBe/pme- 
HH5I KJiaCTepOB (r0pH30HTaJIBHaa OCB Ha 
pHC. 1), a KOppeKTHOCTB o6Be£HHeHH5I, 
Kax CBHfleTejiBCTByeT TadjiHija rnaroB 
arjioMepai^HH (Tadji. 1) codmo/jaeTca 
Ann nepBBix 4 3TanoB. 

Cjie^yiOHZHM 3TanoM, b paMKax c(j)op- 
MHpOBaHHBix rpynn noKa3arejieH 6 biji 
npoBe^eH KnacTepHBiH aHajiH3 TeppHTO- 
pnajiBHBix e^HHHH, (b ^hhom cjiynae - 
CTpaH). B CHjiy orpaHHneHHO cth odueMa 
CTaTBH npHBe^eM npHMep rpynnHpOBKH 
CTpaH MHpa b paMKax nepBoii KjiacTepHoii 
rpynnBi noKa3arejieH (pnc. 2) jjaHHBie no 
KOTOpOM yqajiocB co6paTB pjw 67 CTpaH. 

Bcero, b paMKax ^aHHoro 3Tana hc- 
cjie^OBaHHa, 6 bijih npoaHajiH3HpoBaHBi 
^aHHBie 219 CTpaH MHpa. IIpOBeAeHHBie 
npoije^ypBi HepapxHnecKoro KjiacTep- 
HOrO aHaJIH3a n03B0JIHJIH C(j)OpMHpOBaTB 
o^HOpo^HBie rpynnBi noKa3aTejieii h 
CT paH, b paMKax kotopbix ijejiecoodpa3- 


HO H KOppeKTHO npOBO^HTB CpaBHHTCJIB- 
Hyio hx oijeHKy }\jm cocTaBjieHHa ko- 
jiHnecTBeHHOH h Kane ctbchhoh xapaK- 
TepHCTHKH «HH(|)OpMaiJHOHHOrO JiaH£- 
ma(J)Ta» HaACHCTeMHoro ypOBHa (ch- 
ctcm MaccoBoro co3HaHHa = coipiyMa). 
B ^ajiBHeiiHieM Heodxo^HMO H3yneHHe 
BJIHUHHH HH^OpMai^HOHHBIX JiaH£Hia(j)- 
tob Ha 6a30BBie cy6BeKTBi chctcm rpyn- 
noBoro (HH(j)opMaijHOHHBie jiaH^ma(J)TBi 
CHCTeMHoro ypOBHa = opraHH3aijHH = 
OTfleJIBHBie CTpaHBI H KOpnOpaiJHH) H 
HH^HBH^yaJIBHOrO (HH(j)OpMai;HOHHBie 
JiaH^Hia^TBI nO^CHCTeMHOrO ypOBHfl = 
OpraHH3MBI = HH£HBH#yyMBl) C03HaHHH. 

Ochobhoh aa^anen pa3BHTHa ^aHHO- 
ro HanpaBjieHHa HCCJie#OBaHHH ^BjiaeTca 
ycTaHOBjieHHe onTHMajiBHOH HH(f)opMa- 
HHOHHO-TeXHOJIOrHHeCKOH Harpy3KH J\jm 
COH,HaJIBHO-3KOHOMHHeCKHX CHCTCM pa3- 
JIHHHOrO (Ha^CHCTeMHOrO, CHCTeMHoro, 
noACHCTeMHoro) ypOBHen. TexHHnecKan 
CTOpOHa pe3yjiBTaTOB TaKHx hccjic^o- 
BaHHH npe/jycMarpHBaeT onpe/jejieHHe 
napaMeTpOB j\m peajiH3aijHH «yMHBix 
TexHOJiorHH» peryjiHpOBaHHa 5kh3hchhbix 
npOCTpaHCTB - «yMHBIH £OM», «yMHBIH 
0(j)HC», «yMHBIH napK» H T.fl. 
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RADIOACTIVE CHARACTERISTICS OF 
CRUSHED GRANITE 

E. Khobotova, Doctor of Chemistry, Full Professor 
M. Ignatenko, Candidate of Technical sciences, Associate 
Professor 

Kharkiv National Automobile and Highway, Ukraine 

The activity of radionuclides of 226Ra, 232Th and 40K in 21 
sample of crushed granite from Ukrainian careers were determined 
using the gamma-spectrometry method. The indices of activities 
varied between, Bq/kg: 226Ra - 6,35-104; 232Th - 12,3-160 and 40K 
- 370-1290. 226Ra and 40K content is lower than in igneous rocks. 
The samples’ effective specific activity variation of 62,7 to 365 Bq/ 
kg defines the I class of the radiation hazard of crushed granites as 
building materials. The rating of equivalent activity of radium, external 
hazard index, gamma activity index and alpha index correspond to 
mean values of the recommended intervals for ensuring radiation 
safety. The gamma radiation of Yantsevsky career breakstone exceeds 
recommended limits. The correlation between Cef. of crushed granites 
and total content of albite and microcline minerals was discovered. 


Keywords: radioactivity, rocks, crushed granites, minerals. 
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PA^HOAKTHBHblE XAPAKTEPHCTHKH 
TPAHHTHblX IIJEEHEH 

XoboTOBa 3.5. , #-p xhm. HayK, npo(j). 

HrHaTemco M.H., xaH/c tcxh. HayK, ^oifeHT 
XapBKOBCKHH HaiJHOHaJIBHBIH aBTOMO0HJIBHO-,ZJOpO5KHBIH 
yHHBepCHTeT, YKpaHHa 

TaMMa-cneRTpoMeTpHuecKHM MCToaoM onpeaejieHti aKTHBHO- 
cth paanoHyKjinaoB 226Ra, 232Th n 40K b 21 o6pa3ue rpaHHTHtix 
medHefi Kapt>epOB YKpanHBi. SHaueHua aKTHBHOCTen H3MemnoTca 
b HHTepBajiax, Ek/kt: 226Ra - 6,35-104; 232Th - 12,3-160 n 40K - 
370-1290. Coaep^caHne 226Ra n 40K Huace, neM b H3Bep^ceHHtix no- 
poaax. BapBHpoBaHne 3(|)(j3eKTHBHOH yaejibHon aKTHBHOCTH o6pa3n;oB 
62,7-365 Ek/kt onpeaejiaeT I KJiacc paanaunoHHOH onacHOCTH rpatmT- 
hbix medHefi xax CTpOHTejibHbix MaTepnajiOB. PacneTHtie BejinuHHBi 
3KBHBaJieHTHOH aKTHBHOCTH pa^HR, HH/jeKCa BHCIUHefi OnaCHOCTH, 
raMMa-HHaeKca h ajrbcJta-HHaeKca eooTBeTCTByioT cpeaHHM 3HaueHHHM 
peKOMeHayeMbix HHTepBajiOB odecneueHmi paanauHOHHofi de3- 
onacHOCTH. r aMMa-H3JiyueHHe iuedHa 5lHiteBCKoro Kapbepa npeBbi- 
maeT peKOMCHayeMbie npeaeabi. BbnrejieHa Koppejiauna Moxay Carpcb- 
rpaHHTHbix medHefi h o6hj;hm coaepncaHHeM MHHepajiOB ajibhura h 
MHK pOKJIHHa. 

KjnoHeBbie cjiOBa: pazmoaKTUBHOCTb, ropHbie nopoati, rpaHHT- 
Hbie utedHH, MHHepajibi 

YnacTHHK KOH(J)epeHUHH, HaunoHanbHoro nepBeHCTBa no Haymrofi aHamiTHKe, 
OTKpbiToro EBponeiicKO-AsMaTCKoro nepBeHCTBa no Haymrofi aHajnrraKe 


http://dx.doi.org/10. 18007/gisap:ess.v0i8. 1096 


E CTecTBeHHBie paAHOHyxjiHflBi 

(EPH), coAep5Kamnecji b CTpon- 
TejiBHBix MaTepHanax, co3^aiOT none 
y-H3JiyueHH^ b noMemeHHH. Bpe/fHBie 
B03£CHCTBH5I npHpOAHBIX HOHH3Hpy- 
loiipix H3JiyueHHH npe^CTaBjiaiOT Han- 
dojiBinyio onacHOCTB, Tax xax c TeneHH- 
eM BpeMeHH co3£aiOT cyMMapHyio £03y 
odjiyueHHH man nejiOBexa 6ojiee 3HanH- 
TejiBHyio, ueM ot HCKyccTBeHHBix pa- 
AHOHyKjiH^OB. 3(j)(j)eKTHBHaH yAejiBHan 
aKTHBHOCTB (C^) 6eTOHOB H BCJIHHHHa 
rO^OBOH 3(|)(J)eKTHBHOH 3KBHBaJICHTHOH 
A 03 BI y-odjiyneHHii jiKmefi b Octohhbix 
noMememuix (D noM ) odycjiOBjieHBi, npe- 
}K^e Bcero, yflejiBHofi aKTHBHOCTBio 3a- 
nojiHHTejieii. B xauecTBe 3anojiHHTejiefi 
deTOHOB name Bcero HcnojiB3yiOTCfl 
(JipaKifHH rpaHHTHBix medHefi. TpamiT 
OTHOCHTCH K MaTMaTHUeCKHM HHTpy- 
3hbhbim ropHBiM nopo/faM, paAHOaKTHB- 
HOCTB KOTOpBIX BBIHie, HCM OCaAOHHBIX. 
PaAHaifHOHHBIH (j)OH rpaHHTa H juodoro 
Apyroro HarypajiBHoro xaMH5i HanmiaiOT 
KOHTpojiHpOBaTB Ha CTaflHH ^o6bihh npH 
yTBep)K^eHHH 3anacoB MecTOpo^emui. 
Y xa5X£oro MecT0p05KAeHH^ HMeeTca 
cboh nacnopT, r^e 3anHCBiBaeTCJi, k xa- 
xofi rpynne no pa^HoaxTHBHOCTH npH- 
HarnimxHT rpaHHT h me pexoMeH^yeTca 
hjih He pexoMemayeTca ero npHMemiTB. 
H3yneHHIO pa^HOaKTHBHOCTH CTpO- 


HTenBHBix ropHBix nopOA YxpaHHBi no- 
CB^mteHO orpaHHneHHoe KOJinnecTBO 

Hccjie^OBaHHH [1-3]. B MOHorpa^HH [1] 
cyMMHpoBaHBi ^aHHBie no pa^HoaxTHB- 

HOCTH MHOrOHHCJieHHBIX COCTaBJHHOIimX 
6noc(J)epBi, b tom HHCJie komhohchtob 
TexHoreHHO-H3MeHeHHoro pamiaimoH- 
hoto 4)OHa: CTp o ht e jib hbix MarepHanoB, 
npoMBimneHHBix otxoaob, MHHepajiB- 
hbix y^odpeHHH. ABTOpaMH padoTBi [2] 
H3yneHBi paAHaimoHHBie xapaxTepHCTH- 
KH ropHBix nOpOA CneifHaJIH3HpOBaHHBIX 
xapBepOB no ^odBine 6jiohhoto CBipim. 
B padoTe [3] npHBe^eHBi ^aHHBie no 

paAHOaKTHBHOCTH CTpOHTeJIBHOTO CBI- 
pim »cejie30pyAHBix MecTOp05K^eHHH 
KpHBOp05Kcxoro dacceiiHa. OcTaiOTca 
OTKpBITBIMH BOnpOCBI BapBHpOBaHHa 
pa^,nan,HOHHBix xapaxTepncTHK Hepy^- 
hoto CBipBa no rpaHyjiOMeTpnnecKHM 
^paxifnaM, xoppejiaifHH pa^HoaxTHB- 
hbix cbohctb c ero MHHepajiornnecKHM 
COCTaBOM. 

U,ejib padoTbi - nccjieAOBaHne 
pa^no aKTHBHOCTH odpa3ifOB medHeii 
rpaHHTHBix xapBepOB YxpaHHBi, HcnojiB- 
3yeMBIX npH H3rOTOBJieHHH MHOrOKOM- 
nOHeHTHBIX deTOHOB. 

3KcnepHMeHTajibHbie MeTo^bi hc- 
cjieAoeaHHn. H3MepeHna axTHBHO cth 
EPH odpa3ifOB medHeii BBinojmeHBi c 
noMontBio raMMa-cnexTpOMeTpHnecxo- 


ro aHajiH3a, npOBeAeHHoro Ha cii,hhthji- 
ji^ii|hohhom raMMa-cnexTpOMeTpe CET- 

001 «AKn-C», AHana30H H3MepaeMBix 

3HeprHH, raMMa-H3JiyneHH5i xoTOporo 
cocTaBjiaeT ot 50 #o 3000 xsB. Hccne- 
AyeMBie npodni noMemajiHCB b H3Mepn- 
TejiBHBin cocyA MapHHejuiH oObcmom 1 
ji. BpeMa H3MepeHH^ axTHBHO cth EPH 
b cpe^HeM cocTaBjiajio 2 naca. npe^en 
^onycxaeMoii ochobhoh norpemHOCTH 
H3MepeHHJI aKTHBHOCTH flJI^ reOMCTpHH 

«MapHHejuiH» (P=0,95) He donee 25 %. 
J\jik odpadoTKH pe3yjiBTaTOB H3MepeHHH 
ncnojiB30BajiocB nporpaMMHoe odecne- 
neHHe Akwin. Onpe^ejiCHBi yzjenBHBie 

aKTHBHOCTH CCTCCTBCHHBIX pa^HOHy- 
kjih^ob (C.) h rpaHyjiOMeTpHue- 

ckhx ^paxifHH rpaHHTHBix medHeii. C 
paccuHTBiBajiHCB no ypaBHeHHK) [4] 

C ^= C , + 1,31Q + 0,085Q ^x-xr 1 . 

PeHTreHO(j)a30BBiH aHajiH3 [5] ne- 
TBipex BBidpaHHBix odpa3ifOB medHa 
BBinojiHeH Ha nopomxoBOM ^H^pax- 
TOMeTpe Siemens D500 b mcahom 
H3JiyneHHH c rpacjmTOBBiM mohoxpo- 
MaTOpOM. HcnojiB30BaHO npHMep- 
ho no 0,5 cm 3 xa5KAoro odpa3ifa. 3to 

KOJIHHe CTBO THtaTeJIBHO paCTHpaJIH H 
nepeMemHBajiH b ajiyH^OBOH CTynxe 
Ha npOT5i5KeHHH 20 MHHyT, nocne nero 
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nojiyHeHHBiH nopomoK noMemajin b 
CTeKji^HHyio KioBeTy c paOonnM o6b- 
eMOM 2x 1x0,1 cm 3 flna perncTpai^HH 
AH^paKTorpaMM. IIojiHonpo(j)HjiBHBie 


AH^paKTOrpaMMBI H3MepeHBI B HH- 
TepBane yraoB 5 < 20 < 90 ° c rnaroM 
0,02 ° h BpeMeHeM HaKonjieHHJi 30 c. 

riepBHHHBIH nOHCK (j)a3 BBinOJIHeH no 


KapTOTeice PDF-1 [6], nocne nero 6 biji 
BB inojiHeH pacneT peHTreHorpaMM no 
MeTO^y PnTBejiB^a c ncnojiB30BaHneM 
nporpaMMBi FullProf [7]. 

Ta6ji. 1. 


Pe3yjibTaTbi raMMa-cneKTpoMeTpHHecKoro aHajiH3a h noKa3aTejm pa/juapnoHHOH onacHOCTH 


JNg 

OpaKipra nje6 Ha, mm 
(icapBep) 

C^, 

3tbcp. 7 

Bk/kt 

C , Bk/kt (BKjiafl, %) 

Ra , 

eq 7 

Ek/kf 

I 

ex 

/ 

Y 

I 

a 

40 K 

232 Th 

226 Ra 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 

OpaKijna 20-40 

(OOO «HepyacTponMaTepnajiBi», 
IlojiTaBCKaa o6ji.) 

70,4 

424 

(93,8) 

20,0 

(4,4) 

8,16 

(1,8) 

69,4 

0,19 

0,27 

0,04 

2 

OpaKi^na 20-40 

(3AO «ropHjnc», FlojiTaBCKaa o6ji.) 

89,2 

435 

(90,9) 

28,3 

(5,9) 

15,2 

(3,2) 

89,2 

0,24 

0,34 

0,08 

3 

OpaKiiM 20-40 

(>hnjeBCKHH KapBep, 3anopo>KCKaa o6ji.) 

365 

1120 

(83,6) 

160 

(11,9) 

59,9 

(4,5) 

374,9 

1,01 

1,37 

0,3 

4 

Opaicipni 20-40 

(KapBep «TexHo6ya», TKnTOMnpCKafl o6ji.) 

178 

934 

(91,6) 

40,6 

(4,0) 

45,2 

(4,4) 

175,2 

0,47 

0,67 

0,23 

5 

OpaKi^na 10-20 

(TejiBMaHOBCKHH KapBep, ^OHeipca;! o6ji.) 

134 

1160 

(97,6) 

19,8 

(1,7) 

9,32 

(0,8) 

127 

0,34 

0,52 

0,05 

6 

OpaKi^na 5-20 

(KojiOMoeBCKHH KapBep, 
fl,HenponeTpOBCKa^ o6ji.) 

62,7 

370 

(93,6) 

19,0 

(4,8) 

6,35 

(1,6) 

62 

0,17 

0,24 

0,03 

7 

OpaKi^na 5-20 

(fl,HenponeTpOBCKHH KapBep, 
fl,HenponeTpOBCKa^ o6ji.) 

286 

1240 

(89,4) 

113 

(8,2) 

33,1 

(2,4) 

290,2 

0,78 

1,09 

0,17 

8 

OpaKi^na 5-10 

(Opjihkobckhh KapBep, ,H,HenponeTpOBCKaa 
o6ji.) 

293 

1290 

(89,8) 

121 

(8,5) 

25,0 

(1,7) 

297,4 

0,80 

1,12 

0,13 

9 

OpaKipra 5-10 

(MoKpaHCKHH KapBep-3, 3anopo)KCKaa 
o6jl) 

343 

1150 

(84,4) 

108 

(7,9) 

104 

(7,6) 

347 

0,94 

1,27 

0,52 

10 

OpaKi^na 5-10 

(HoBonojiTaBCKnn KapBep, SanopcmcKaji 
o6ji.) 

149 

1060 

(95,6) 

33,6 

(3,0) 

15,4 

(1,4) 

145,1 

0,39 

0,57 

0,08 

11 

OpaKi^na 10-15 

(XjiBiCTyHOBCKHH KapBep, ^epKaccKaa 
o6ji.) 

187 

1110 

(93,3) 

41,1 

(3,5) 

39,0 

(3,3) 

183,2 

0,49 

0,71 

0,2 

12 

OpaKi^na 0,8-3 
(KapBep «EyaMancTep», 
fl,HenponeTpOBCKa^ o6ji.) 

144 

903 

(94,2) 

36,8 

(3,8) 

19,3 

(2,0) 

141,5 

0,38 

0,55 

0,1 

13 

OpaKiina 0,65-2,5 
(KapBep «EyaMancTep», 
^HenponeTpOBCKa^ o6ji.) 

129 

932 

(95,8) 

26,9 

(2,8) 

14,2 

(1,5) 

124,4 

0,34 

0,49 

0,07 

14 

OpaKi^na 10-20 

(KapBep «KapaHB», JlyraHCKaa o6ji.) 

109 

773 

(95,6) 

24,0 

(3,0) 

11,6 

(1,4) 

105,4 

0,28 

0,42 

0,06 

15 

OpaKi^na 5-20 

(KapBep «KapaHB», JlyraHCKaa o6ji.) 

83,8 

539 

(94,5) 

22,0 

(3,9) 

9,2 

(1,6) 

82,2 

0,22 

0,32 

0,05 

16 

OpaKi^na 3-10 

(KapBep «KapaHB», JlyraHCKaa o6ji.) 

182 

702 

(87,4) 

70,6 

(10,9) 

30,3 

(3,8) 

185,3 

0,50 

0,69 

0,15 

17 

OpaKi^na 11-16 

(CneijKapBep «ranBOpOHCKHH», 
KnpoBorpa^CKaa o6ji.) 

63,8 

376 

(93,4) 

17,7 

(4,4) 

8,64 

(2,1) 

62,9 

0,17 

0,24 

0,04 

18 

OpaKi^na 8-11 

(CneijKapBep «ranBOpOHCKHH», 
KnpoBorpa^CKaa o6ji.) 

107 

555 

(91,9) 

34,9 

(5,8) 

14,2 

(2,4) 

106,8 

0,29 

0,41 

0,07 

19 

OpaKipm 5-8 

(Cnei^KapBep «ranBOpOHCKHH», 
KnpoBorpa^CKaa o6ji.) 

109 

579 

(92,3) 

35,0 

(5,6) 

13,5 

(2,1) 

108,1 

0,29 

0,41 

0,07 

20 

OpaKi^na 20-40 

(KKY «KBapij», IIojiTaBCKafl o6ji.) 

70,3 

377 

(92,2) 

20,6 

(5,0) 

11,3 

(2,8) 

69,8 

0,19 

0,27 

0,06 

21 

OpaKiina 5-10 

(KKY «KBapij», IIojiTaBCKaa o6ji.) 

90,2 

741 

(96,9) 

12,3 

(1,6) 

11,1 

(1,5) 

85,7 

0,23 

0,35 

0,06 
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AkTHBHOCTH pa/JHOHyKJlH/JOB. 

Hccjie^OBaH 21 o6pa3eij (})paKijHH 
meOHen H3 15 KaptepOB 8 oOjiacTen 
YKpaHHbi. 3KcnepHMeHTajiBHtie #aH- 
HBie no yaeJIBHBIM aKTHBHOCTJIM EPH 
me6Hen n BejiHHHHe npe^CTaB- 

neHBi b Ta6jimje 1. raMMa-eneKTpo- 
MeTpnnecKHM mcto^om b cocTaBe rpa- 
hhthbix me6Hen 6bijih o6Hapy)KeHBi 
EPH 226 Ra, 232 Th (a, y-H3JiynaTejiH) 
n 40 K (P, y-H3JiynaTejiB). Ochobhoh 
BKJ ia^ B CyMMapHyK) aKTHBHOCTB me6- 
Hen (6ojiee 83 %) bhocht H30Ton 40 K. 
Oco6o BBICOKOH pa^HOaKTHBHOCTBK) 
oOjia^aiOT rpaHHTBi, co^ep5Kamne, Ek/ 
kh 40 K - 1070-1110; 226 Ra - 95-115; 
232 Th - 85-480; 238 U - 50-110 [8]. fljia 

HCCJie^OBaHHBIX rpaHHTOB aKTHBHOCTB 
Kajmn-40 o6pa3i^a JN® 1 1 cooTBeTCTByeT 
yKa3aHHOMy HHTepBajiy; ^jhi o6pa3ijOB 
3, 5, 7-9 - npeBBimaeT MaxcHMajiBHoe 
3HaneHHe; ajih ocTajiBHBix me6Hen - 
HH)K e MHHHMaJIBHOH TpaHHIJBI. AkTHB- 
hoctb pa^H^-226 Bcex o6pa3ijOB 
( 3 a HCKjHoneHHeM o6pa3ija N° 9) HH5Ke 
95 Ek/kh AHajiorHHHaa CHTyaijHn ^jhi 
232 Th - 6ojibhihhctbo meOHen xapax- 
TepH3yeTca aKTHBHOCTBio no ^aHHOMy 
pa^HOHyKjin^y MeHBHien 85 Ek/kt 3 a 
HCKjnoneHHeM o6pa3ijOB N° 3, 7-9. 

OueHKa pa^HapHOHHOH onac- 
HOCTH. CoraaCHO BeJIHHHHe C,, Bee 

3q)cp. 

HccjieAOBaHHBie o6pa3ijBi me6Hen 
OTHOC^TCa K I Kjiaccy pa^Hai^HOH- 
HOH OnaCHOCTH CTpOHMaTepHaJIOB, 
HcnojiB3yeMBix b CTponTejiBCTBe 6e3 

orpaHHneHHfl (C^ < 370 Ek/kt). npn 
3tom Rim Bcex o6pa3i^OB rpaHHTHoro 
me6Hn, KpOMe o6pa3ijOB N° 1,2, 6, 15, 
17, 20, 21 ycTaHOBjieHO npeBBimeHne 
cpe^Hero 3HaneHHn .zjjra CTpon- 

TejiBHBix MaTepnajiOB no CHr (93 Ek/ 
kt) h no YKpanHe (106 Ek/kt). 

me6HH HMeiOT pa3JiHHHBie pa^no- 
aKTHBHBie XapaKTepHCTHKH B 3aBHCH- 
mocth ot MecTa nx nojiyneHHu. no JIH- 
TepaTypHBIM ^aHHBIM [1] pa^HOaKTHB- 
HOCTB TpaHHTHBIX HjeOHeH YKpaHHBI 

KOJie6jieTca b npe^ejiax 223-322 Ek/ 
kt. ^aHHOMy flnana30Hy cooTBeTCTBy- 
eT C 3 ^ o6pa3i^OB JST® 7 h 8. OcTajiBHBie 
o6pa3i^Bi me6Hen xapaKTepH3yK>Tcn 
jih6o 6onee hh3khmh 3HaneHH$iMH 
C ,, , jih6o - 6ojiee bbicokhmh. Han- 
MeHBmne BejinnnHBi hmciot (J)paK- 
n,nn 5-10 mm KonoMoeBCKoro KapBepa 
fl,HenponepOBCKOH o6ji. (o6pa3eij JV® 
6) n (JjpaKi^nn 11-16 mm cneijKapBepa 


«r anBopoHCKHH», KnpOBorpaflCKon 

o 6 ji. (o6pa3eij JV® 17). Hcbbicokhc 3 Ha- 
neHHn C 3 ^ xapaKTepHBi neTBipex 
nccjie^OBaHHBix me6Hen nojiTaBCKon 
o 6 ji. (MeHee 100 Ek/kt). Han6ojiBmne 
BejiHHHHBi 3aperncTpnpOBaHBi 

Ajhi me6Hen H3 3anop05KCKon o 6 ji.: 
(J)paKi^na 20-40 mm ^hi^cbckoto Ka- 
pBepa (o6pa3eij N2 3) n ^paKi^na 5-10 
mm MoKpAHCKoro KapBepa-3 (o6pa3eij 
No 9), 3aTeM - jjjhi me6Hen fl,Henpone- 
TpoBCKon o 6 ji. (o6pa3ijBi me6Hen N° 7 
n 8). 

B ijejiOM nojiyneHHBie p e3ynBT aTBi 
coraacyiOTca c reorpa^nnecKHM no- 
ji05KeHneM oOnacTen Ha onpeAeneHHBix 
TeKTOHnnecKHx CTpyKTypax. 3anop05K- 
CKaa, ^HenponeTpOBCKaa, TKhtomhp- 
CKan, HepKaccKaa n KHpOBorpa/jCKan 
o6jiacTn pacnojio}KeHBi Ha YKpanHCKOM 
HJHTe, nOKpBITOM MaJIOMOHJHBIM CJIOCM 

oca^OHHBix nopo/j (MecTaMH ero nonra 
hct). Oh npeACTaBjiaeT eneijHajiH3Hpo- 
BaHHyio pa^HoreoxHMHnecKyio npOBHH- 
H,HK). me6HH ^aHHBIX oOjiaCTCH HMeiOT 
nOBBIHieHHBIH ypOBCHB pa^HOaKTHBHO- 
CTH, HCKJHOHeHHe COCTaBJiaiOT (^paKIIHH 
meOmi cnei^KapBepa «r aiiBopoHCKHH» 
KHpoBorpa^CKOH o 6 ji. (o6pa3i^Bi No 17- 
19). 

IHe6HH fl,OHeiiKOH h JlyraHCKOH 06- 
jiacTeii nojiyneHBi H3 rpaHHTOB ^OHei^- 
KO-fl,HenpOBCKOH Bna^HHBI, TpaHHHa- 
men C YKpaHHCKHM HJHTOM Ha BOCTOKe 
h HMeiomeil 3HanHTejiBHBiH npornO. 
OyH^aMeHT njiaT^opMBi noKpBiT cjioeM 
oca^OHHBix nopo^ tojih^hhoh 10-12 km. 
/JaHHBie me6 HH hmciot mchbihch ypo- 
BeHB pa^HOaKTHBHOCTH. 

nojiTaBCKaa oOjiacTB pacnoji05Ke- 
Ha Ha BopOHOKCKOM KpHCTaJIJIHHeCKOM 
MaccHBe, npOHHBie nopo^ti KOTOporo 3a- 
jieraiOT MecTaMH Ha rjiyOnHe 150 m ot 
noBepxHOCTH. IHc6hh Tpex KapBepOB 
nojiTaBCKoii o 6 ji. HaH6ojiee pa^Hai^HOH- 
HO-HHCTBie npn C 34>4) <100 Ek/kt. 

npocjiOKHBaeTca HeKOTOpoe yBejin- 
neHHe ajisl mcjikhx ^paKi^HH u\e6- 
Heii o^hoto h toto 5Ke KapBepa (cpaBHH- 
Te o6pa3i^Bi No 14 h 16; 17-19; 20 h 21). 

HO MOK^yHapO^HBIM HOpMaM oi^eH- 
Ka paAHai^HOHHOH OnaCHOCTH CTpO- 
HTejiBHBix MarepHajiOB npoBO^HTca 
COTJiaCHO KpHTepH^M [9-12]: 3KBHBa- 
JieHTHOH aKTHBHO CTH pa^H^ (HH^eKC 
paAnai^HOHHOH OnaCHOCTH) Ra^ (Ek/kt), 
HHfleKcy BHeniHeH OnaCHOCTH 7 x , raM- 

Ma-HH^eKcy / , ajiB(J)a-HH^eKcy I a . Pac- 
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neTHBie bcjihhhhbi ^aHHBix hh^ckcob 
H ccjie^OBaHHBix o6pa3i^OB me6Heii 
npHBe^eHBi b TaOjini^e 2. 

Hh^CKC pa^Hai^HOHHOH OnaCHOCTH 
HcnojiB3yeTca aji^ cpaBHeHHn 3(J)(J)eK- 
THBHBIX aKTHBHO CTeil CTpOHTCJIBHBIX 
MarepHajiOB, co^ep5Kamnx pa3JiHHHoe 
KOJiHne ctbo pa^Hn, Topna h KajiM. Ra^ 
paccHHTBiBaeTcn no ypaBHeHHio [9] : 

Ra = C + 1,43 C + 0,011 C , 

eq Ra 7 Th 7 K 7 

Hcxo^a H3 npeAnoji05KeHHa, hto 
1 Ek/kt 226 Ra, 0,7 Ek/kt 232 Th hjih 13 
Ek/kt 40 K flaiOT xaKyio 5Ke mohuhoctb 
^03bi y-H3JiyneHH5i, hto h Ra eq . Bejin- 
HHHa Ra eq He ^oiDKHa npeBBimaTB 370 
Ek/kt, hto cooTBeTCTByeT BejiHHHHe 
£03 bi BHeuiHero oOjiyneHHa 1,5 m3b/ 
toa [10]. HaH6ojiBinee 3HaneHHe Ra eq 
onpe/jeneHO rjisl o6pa3i^a me6H« N« 3 
(374,9 Ek/kt), npeBBimaiomee HOpMa- 

THB (TaOjIHI^a 1). 

Hh^ckc BHeiHHeii onacHOCTH I ex pae- 
CHHTBiBaeTcn no ypaBHeHHio [9] : 

c c c 

l = ^ R ' d _|_ ^Th _|_ 

370 259 4810 

3T0T KpHTepHH yHHTBIBaeT TOJIBKO 
BHenmee oOjiyneHHe 3a eneT y-jiynen 
H CooTBeTCTByeT MaKCHMaJIBHOH 3K- 
BHBaJieHTHOH aKTHBHO CTH pa^H^ B 

CTpOHMaTepnajiax 370 Ek/kt. Hh^ckc 
I ex HcnojiB3yeTCn rjik oi^chkh ypOBHn 
y-pa^Hai^HOHHOH onacHOCTH, CBH3aHHOH 
e npHcyTCTBHeM ecTecTBeHHBix pa^HO- 
HyKJIH^OB B KOHKpeTHBIX CTpOHTeJIB- 
hbix MaTepnajiax. BejiHHHHa I ex AOJHKHa 
6 bi He 6ojiee c^hhhi^bi [9]. PaeneraBie 

3HaneHH^ I gx RJin 60 JIBHIHHCTBa HCCJie- 
^OBaHHBIX o6pa3HOB HaXO^OTCH B A Ha- 
na30He ot 0,17 0,94, 3a HCKjnoneHH- 

eM o6pa3i^a me6Ha 3 N«, ^jia KOTOporo 
BejiHHHHa I ex npeBBimaeT 1 (TaOjini^a 1). 
npn BejiHHHHe I ex < 1 o6pa3ijBi me6Hen 
^BJI^IOTCa pa^Hai^H0HH0-6e30naCHBIMH 
h MoryT HcnojiB30BaTBC5i b KanecTBe 
CTpoHTejiBHoro MaTepHajia 6e3 KaKoro- 
JIh6o 3HaHHTeJIBHOH pa^HOJIOTHHeCKOH 
yrp03Bi HacejieHHio. 

Eme o^hhm KpHTepneM, xapaKTepn- 
3yiomHM y-H3JiyneHHe CTpoHTejiBHoro 
MaTepnajia, ^BjiaeTca raMMa-HH^eKC 1^, 
paecHHTBiBaeMBiH no ypaBHeHHio [11, 
12 ]: 

I = _|_ ^Th _|_ C K 

7 300 200 3000 ' 


17 


GISAP 

EARTH AND SPACE SCIENCES 

HCKyCCTBeHHBIX pa£HOHyXJIH£OB [14]. 

MmiepajibHaH npnpo^a meSHefi. 

CHH5XeHH5I £03BI oOjiyneHHH JIIO- 
fleii ot CTpoHTejiBHBix MaTepnanoB ^o 
MHHHMaJIBHO B03M05XH0T0 ypOBHH He- 
o6xO£HMO HCXJHOHHTB HCn0JIB30BaHHe 
MeCTOpO)K^eHHH TpaHHTHBIX HjeOHeH 
c HaH6onee bbicokhm ypoBHeM 3(j)- 

(jieXTHBHOH y^eJIBHOH aKTHBHOCTH H 
peryjiHpOBaTB eo#ep5xaHHe 3anojiHH- 
TeneH b cocTaBe MHoroxoMnoHeHTHBix 
6eTOHOB. B CB5I3H C HCII0JIB30BaHHeM 
HexoTOpBix ropHBix nopOA b xanecTBe 
CTpoHTejiBHoro MaTepnajia Heo6xo/pi- 
Ma hx npe^BapHTejiBHafl ijejieBan pa- 
^Hai^HOHHO-rnrHeHHHecKa^ cmemca h 
MHHepajiorHnecKoe Hccjie^OBaHne. 

TpaHHTBi npe^CTaBjiaiOT co6oh 
KHCJIBie MarMaTHHeCKHe HHTpy3HBHBie 
ropHBie nopo^Bi, cocToamne H3 xBapija, 
njiarHOKjia3a, xajineBoro noueBoro mna- 
Ta h cmofl — 6HOTHTa h (hjih) MyCKO- 
BHTa. npHMepHBIH COCTaB TpaHHTOB, %I 
noueBBie rnnaTBi (xhcjibih njiarHOXjia3 
h KajineBBiH nojieBoii rnnaT) - 60-65 %; 
KBapii - 25-30 %; TeMHOijBeTHBie mh- 
HepajiBi (6hotht, poroBan o6MaHKa) - 
5-10% [15]. 

Pe3yjiBTaTBi pemreHO(j)a30Boro 
aHajiH3a neTBipex bbi6opohhbix o6pa3- 
u,ob me6Heii npHBe^eHBi b Ta6jimje 2. 
no pe3yjiBTaTaM nonexa b xapTOTexe 
PDF-1 [6] HaH^eHO hccxojibxo (j)a3, 
HaJIHHHe KOTOpBIX Hy)KflaJIOCB B no#- 
TBep)K^eHHH pacneTaMH no MeTo^y 
PnTBejiB^a BBHfly HeyzjOBjieTBopHTejiB- 
Horo cooTBeTCTBna Ha6jHO£aeMBiM Ha 
AH^paxTorpaMMax nnxaM: xBapij Si0 2 

Ta 6 ji. 2 . 


Pe3yjibTaTbi (|)a3(>BOio aHajiH3a oopamoB meoneii (HOMepa oopamoB cooTeeTCTByiOT Ta6ji. 1 ) 


Oa3a 

06pa3eij me6H^, xapxep 

JYo3 

^HLieBCXHH 

xapxep 

No 6 

KoJIOMOeBCXHH 

xapxep 

No 7 

^HenponeTpOBCXHH 

xapxep 

No 11 

XjIBICTyHOBCXHH 

xapxep 

KBapi; Si0 2 

34,0 

37,7 

42,2 

27,3 

MnxpoxjiHH KAlSi 3 O g 

29,7 

- 

23,0 

26,5 

Ajib6ht NaAlSi 3 0 8 

21,4 

17,3 

17,1 

8,0 

Ahoptht CaAl 2 Si 2 O g 

8,3 

38,3 

11,3 

20,3 

MycKOBHTK 094 Na 006 Al 183 Fe 017 Mg 003 

( A1 0,91 Si 3,09 O 10)(° H )l,65 O 0.12 F 0.23 

6,0 

6,5 

6,4 

3,3 

IIceB^o-3BxpHnTHT LiAlSi0 4 

0,57 

0,32 

- 

- 

MepjiiiHOiiT Na 068 K 448 Ca 224 (Al 928 Si 2272 O 64 ) 

(H 2 0) 19 , 44 

- 

- 

- 

14,6 

06mee eo^ep)xaHHe Si0 9 no bccm (J)a3aM 

70,18 

65,18 

73,03 

63,44 

CyMMapHoe eo^epixaHHe nojieBomnaTHBix 
MHHepajiOB: ajixOnTa h MHxpoxjiHHa 

51,1 

17,3 

40,1 

34,5 


TaMMa-HH^exc ncnojiB3yiOT npn 
CXpHHHHre £JHI H£eHTH(j)HXaiJHH Ma- 
TepnajiOB, xoTOpBie motjih 6bi npe#- 
CTaBJIHTB HHTepeC B CTpOHTeJIBCTBe. 
3HaneHna raMMa-HH^exea Hcejieflo- 
BaHHBix meOHen noxaT b HHTepBajie 
0,24-1,37 (TaOjim^a 1). MaTepna- 

JIOB, HCnOJIB3yeMBIX B 6 ojibhihx o6b- 
eMax, HanpHMep, ajih 6eTOHa I y <l 
COOTBeTCTByeT TO^OBOH 3(})(})eXTHBHOH 
A03e MeHBmen hjih paBHOH 1 m3b. I^< 
0,5 COOTBeTCTByeT x to^oboh 3(j)(})ex- 
THBHOH £03e MCHBUieH HJIH paBHOH 0,3 
m3b [11]. B nepByio xaTeropmo nona- 
^aiOT o6pa3i^Bi me6Hen JV® 4, 5,10-12, 
16; bo BTOpyio - o6pa3ijBi JN® 1,2, 6, 
13-15, 17-21. HcxjnoHemie H 3 ^aHHBix 
xaTeropHH npeACTaBjinioT o6pa3ijBi 
me6Heii N<> 3 (I y =l,37), N<> 7 (1,09), N° 
8 (1,12), JSfo 9 (1,27). npn hx ncnojiB- 

30BaHHH B 60 JIBHIHX XOJIHHeCTBaX B 
TinxejiBix 6 eTOHax bo3mo)xho npeBBi- 
HieHHe TOAOBOH 3(f)(j)eXTHBHOH A030H 

1 m3b. 

KojiHHecTBeHHaa oijeHxa sxcxajia- 

H,HH H30TOnOB pa/JOHa H3 CTpOHTCJIBHBIX 
MaTepnajiOB moukqt npoBO,a,HTBCii c no- 
MomBio ajiB(J)a-HH^exca / a , paccnHTBiBa- 
eMoro no ypaBHeHHio [11, 12]: 


^aHHoe cooTHomeHHe BBiBe^eHO, 
HCXO£5I H3 TOTO, HTO npH aXTHBHO CTH 
226 Ra b CTpoHTejiBHOM MaTepnajie BBirne 
200 Bx/xr, xoHi^eHTpai^HH pa/jOHa, no- 
CTynaiomero b B03#yx noMememni, mo- 
}xeT 6 bitb paBHOH 200 Ex/m 3 . I a < 1 coot- 


BeTCTByeT axTHBHO cth 226 Ra He nepBBi- 
maiomeH 200 Ex/xr. Pa36poe 3HaneHHH 
I a Rim Hcejie^OBaHHBix me6Heii ot 0,03 
^o 0,52 (TaOjnma 1) CBH^eTejiBCTByeT 

06 OTCyTCTBHH OnaCHOCTH HHrajnmHOH- 

hoto nocTynjieHHa pa/jOHa H3 me6Heii 
BHyTpB noMemeHH^. 

TaxHM o6pa30M, eoraacHO Be- 
jiHHHHe C 3 ^ , pexoMeH^yeMoii HPE 
YxpanHBi b xanecTBe raaBHoro xpHTe- 
pHH pa^Hai^HOHHOH OnaCHOCTH CTpOH- 
TejiBHBix MaTepnajiOB, Hcejie^OBaHHBie 
me6HH MoryT HcnojiB30BaTBca b CTpo- 
HTejiBCTBe 6e3 orpaHHneHHH. HMeeTca 
HexoTOpaa HacTOpo)xeHHOCTB no no- 
Bo^y HcnojiB30BaHHa o6pa3i^a me6Ha 
JV2 3 (({)paxi^Ha 20-40 mm me6Hn ^h- 
i^eBCxoro xapBepa, 3anop05xcxan o6ji.). 
fl,aHHBiH o6pa3ei; HMeeT 3aBBimeH- 
HBie HH^eXCBI paAHai^HOHHOH, BHeiH- 
Heii OnaCHOCTH h raMMa-HH^exe, to 
ecTB xapaxTepH3yeTCn noBBimeHHBiM 
raMMa-H3JiyneHHeM. HenojiB30BaHHe 
^aHHoii me6H« b xanecTBe 

3anOJIHHTeJHI M05XeT npHBeCTH X B03- 
pacTaHHio cpe^Heii totoboto 

MHoroxoMnoHeHTHoro 6eTOHa, x yBe- 
jiHneHHio D nou h fl03Bi, nojiynaeMOH 3a 
eneT Y-H3JiyneHH5i EPH CTpoiiMaTepH- 
ajiOB (AD eph ). Cpe^HHe bcjihhhhbi ^jia 
CTpaH CHT D noM = 350-411 mx3b/toa 
h AD eph =100 mx3b/to# [13]. Bpe^- 

HBie B03AeHCTBHH npHpO^HBIX HOHH- 
3HpyiomHx H3JiyneHHH npe^CTaBjiaiOT 
HaHOojiBinyio onacHOCTB, Tax xax e 
TeneHHeM BpeMeHH MoryT eo3^aTB 
eyMMapHyio ^03y oOjiyneHHa fljia ne- 
jiOBexa 6ojiee 3HanHTejiBHyio, neM ot 
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Ta6ji. 3. 


KncjiOTHOCTb ropHbix nopoa [17] 


Khcjiothoctb ropHBix 
nopo^ 

Co^ep5KaHHe 

Si0 2 ,% 

IIpHMepBi nopofl 

epe^HHe 

53-64 

IIojieBomnaTOBBie nopo^Bi e He6ojiBmoii npHMecBio }Kejie30-MarHe3HajiBHBix 
MHHepajiOB 

KHCJIBie 

64-78 

YMeHBmeHHoe eo^ep^caHHe MarHe3HajiBHO-)Kejie3HCTBix h KajiBi^neBBix CHjiHKaTOB, 
HajiHHHe He6ojiBHiHx KOJinnecTB mejiOHHBix nojieBBix mnaTOB h KBapita 


(icapT. 33-1161), ajib6HT NaAlSi 3 0 8 (9- 
466), MHKpOKUHH KAlSi 3 0 8 (22-687), 
$jioron HT KMg 3 (Si 3 AlO 10 )F 2 (16-344), 
aHopraT (Ca,Na)(Si,Al) 4 0 8 (20-528), 
MycKOBHT K 094 Na 006 Al 183 Fe 017 Mg 0 . 03 

( A1 0.91 Si 3.09 O 10)( OH )l.65 O 0.12 F 0.23 H AP- 

PacneT no MeTO^y PnTBejiB^a npOBO- 
£HjiC 5 i c yTOHHeHneM napaMeTpOB pe- 
meTKH n napaMeTpOB, onncBiBaiomHx 
npotjmjiB peHTreHOBCKHx jihhhh. J\jik 
yneTa HHCTpyMeHTajibHon (jjymojHH 
npocjiHjra ncnojiB 30 BaHa pemreHO- 
rpaMMa reKcaOopn^a jiaHTaHa, o^HaKO 
AHCnepCHOCTB KpHCTaJIJIHTOB paCCHH- 
TaTB He y^anocB BBH^y MHO^cecTBa 
c|)a 3 b o 6 pa 3 ijax. B Ta 6 jimje 2 npn- 
Be^eHO BecoBoe co£ep5KaHne Ka 5 K#OH 
H 3 yKa 3 aHHBIX (f)a 3 b %. Ochobhbimh 
MHHepajiaMH, bxo/ohijhmh b cocTaB 
Bcex o 6 pa 3 i^OB, abjuiiotcii KBapn, n no- 
neBBie mnaTBi, k kotopbim othocatcji 
ajiB 6 nT, MHKpOKjiHH, aHOpTHT h #py- 
rne amoMoenjinKaTBi, nacTO HMeiomne 
cxo^HBie CTpyKTypBi n ABjunomnecji, 
KaK npaBHJIO, TBep^BIMH pacTBOpaMH, 
KOTOpBie TpyaHO no/maiOTC 5 i peHTre- 
H 0 ({)a 30 B 0 My aHajiH 3 y. Tax, HanpnMep, 
aJIB 6 nT H MHKpOKJIHH B HHCTOM BHfle 
OTjinnaiOTca tojibko bxo^uhhmh b hhx 
HjeJIOHHBIMH MeTaJIJiaMH. fl,aHHBie H 30 - 
CTpyKTypHBie MHHepajiBi MoryT ^aBaTB 
pufl TBep^Bix pacTBOpOB £pyr c ApyroM 
n npn 3 aMenjeHHH hohob b KaTHOHHon 
no^pemeTKe hjih b amoMHHHeBBix n 
cnjiHKaTHBix TeTpas/jpax, BCJieACTBne 
nero CHMMeTpH 5 i pemeTKH M 05 xeT 6bitb 

KaK MOHOKJIHHHOH, TaK H TpHKJIHHHOH 

c ^ByM^ yrnaMH, 6jih3khmh k npa- 
MBIM. ripn 3TOM KapKaCOM CTpyKTypBi 
Bcer^a nBjineTCfl TpexMepHan eeraa 
H3 ajnoMHHneBBix n cnjiHKaTHBix (hjih 
UK e aJHOMOCHJIHKaTHBIx) TeTpa 3 £pOB, 
b nycTOTax kotopoh pacnoji05KeHBi 
mejiOHHBie hjih 3aMemaiomHe hx xa- 
thohbi. Ilo3TOMy HajiHHHe no^oGHBix 
TBep^BIX pacTBOpOB B HCCJie/JOBaH- 
hbix o6pa3ijax meOHeii hckjhohhtb 
HejiB3H, ho ynecTB ero npn paeneTax 
no MeTo^y PnTBejiB^a TpyjjHO BBHfly 


NaAlSi0 4 + 2 Si0 2 

He(JiejiHH 

(HeHacBimeHHBra MHHepaji) 

orpaHHHeHHfl no nncjiy yTonmieMBix 
cj>a3, KOTOpoe He ^ojdkho npeBBimaTB 
bocbmh. B npoBe^eHHBix paeneTax hc- 
nojiB30BaHBi CTpyKTypHBie ^aHHBie ajih 
T ex cocTaBOB, KOTOpBie npHBe^eHBi b 
TaOjim^e 2. nojiyneHHBie pe3yjiBTaTBi 
nojiHOCTBio coraacyiOTCn c npeflCTaB- 
jieHH^MH o nopo^oo6pa3yiomHx MHHe- 
pajiax MarMaTHnecKHx ropHBix nopo#, 
Ha flOJHO KOTOpBIX npHXO,ZI,HTCfl OKOJIO 

99 % hx o6mero cocTaBa: KBapij, Kajin- 
eBBie nojieBBie mnaTBi, njiarHOKjia3Bi, 
cjhoabi [16]. 

II[,e6HH pa3HBix KapBepOB hmciot 
CBOH MHHepaJIOTHHeCKHe OCOGeHHO- 
cth. B cocTaBe me6mi KojiOMoeBCKO- 
ro KapBepa OTcyTCTByeT mhkpokjihh, 
b me6He XjiBicTyHOBCKoro KapBepa 
HeBejiHKO co^ep}KaHHe ajibOnTa, a b 
me6He ^Hi^eBCKoro KapBepa Majio 
aHopTHTa. Co/jep^amie KBapija hbjih- 
eTcn HaHOojiBHiHM b o6pa3ijax meOHeii 
N 2 3 h 7, b o6pa3ije N« 6 co^ep}KHTca 

nOHTH O^HHaKOBOe KOJIHHeCTBO KBapI^a 
H aHOpTHTa. 

MnHopHBie $a3Bi b Hccjie^yeMBix 
me6mix npe^CTaBjieHBi TpeMa hh)khh- 
mh CTpoxaMH TaOjiHi^Bi 2. Co^ep)KaHHe 
MycKOBHTa npn paeneTax no MeTO^y 
PnTBejiB^a Rim Bcex o6pa3ijOB me6Heii 
onpe^ejiCHO c hh3koh ^ocTOBepHOCTBio. 
3 t 0 M05KeT CBHfleTeJIBCTBOBaTB O 3a- 
MeTHOM OTJIHHHH COCTaBa 3TOH (})a3BI BO 
Bcex cjiynanx ot 3a#aHHoro b CTpyxryp- 
HOH MO^eJIH. B03M05KH0 BapBHpOBaHHe 
KaTHOHHoro cocTaBa, 3aMememie th- 
^POkchjibhbix rpynn (JiTOpOM h np. He 
npeACTaBjiaeTca bo3mo)khbim yroHHeHHe 
3THX (J)aKTOpOB nO PHTBeJIB^y B MHOrO- 
$a3Hoii cncTeMe, o^HaKO cjie^yeT ot- 

MeTHTB, HTO H3 CHJIHKaTHBIX (J)a3 TOJIBKO 
MycKOBHT ^aeT no^xo^nmee pacnoji05Ke- 
Hne jihhhh no a MajiBiMH yrjiaMH. 

nceB^o-3BKpHnTHT 3aAaBajicn RJin 

pacneTa TaK5Ke no eooTBeTCTBHio Majio- 


NaAlSi 3 0 8 

ajibOnT 

(HaCBimeHHBIH MHHepaji) 

yraoBBix jihhhh Ha peHTreHorpaMMax 
o6pa3i^OB N« 3 h 6, ero co#ep5KaHHe 

HH3KOe. M05KH0 npe^nOJIOiKHTB, HTO 
ohih6kh b onpeAejieHHH co#ep)KaHH5i 
mnaTOBBix (J)a3 b nojiyneHHBix pe3yjiB- 
TaTax MoryT 6 bitb okojio 1-3 % BBH^y 

HeCOOTBeTCTBH^ COCTaBOB, 3aflaHHBIX 
B CTpyKTypHBIX MO^eJI^X, HTO BBIHie 
co^ep}KaHHa nceB^o-3BKpHnTHTa, ko- 
TOpBiil Ha peHTreHorpaMMax no^xoAHT 
tojibko no nojioiKeHHio MajioyraoBBix 

JIHHHH. 

MepjiHHOHT o6Hapy)KeH b o6pa3i^e 
me6 HU No 1 1 . J\jlK 3TOH $a3BI, B OTJIHHHe 
OT OCTaJIBHBIX, npH yTOHHeHHH nojiy- 
neHBi 3aMeTHO OTjiHnaiomHecii 3Hane- 
hhh napaMeTpOB pemeTKH (a= 14,275, 
Z?=14,356, c=9,923) ot 3a^aHHBix b hc- 
xo^hoh MO^ejiH CTpyKTypBi (14,116; 
14,229 h 9,946 cootbctctbchho). Ecjih 
MepjiHHOHT H£eHTH(j)HijHpoBaH npa- 
bhjibho, to no^o6HBie pa3JiHHmi MoryT 
CBH^eTeJIBCTBOBaTB O CymeCTBeHHOM 
OTJIHHHH KaTHOHHoro COCTaBa $a3BI OT 
3a#aHHoro. C jipyroH ctopohbi, tojibko 
£jm 3toh (jia3Bi Ha6jnoAaeTca 3aMeTHoe 
yniHpeHHe jihhhh, CBH^eTejiBCTByiomee 
O 3HaHHTeJIBHBIX MHKpOHanpJDKCHH- 
XX HJIH HaJIHHHH HaHOKpHCTaJIJIHHHOH 
CTpyKTypBi. IIocKOJiBKy b rpaHHTax mo- 
ryT BCTpenaTBca aMOp({)HBie mHH03eM 
h KpeMHe3eM, mo)kho npe^nojioiKHTB, 
HTO npHCyTCTBHe MepJIHHOHTa CBa3aHO 
C 3THMH aMOp^HBIMH KOMnOHCHTaMH. 
MepjiHHOHT - MHHepaji i^eojiHTHoro 
THna 5IBJHieTCa BTOpHHHBIM MHHepaJIOM 
MarMaTHnecKHx nopo#, KOTOpBiil mot 
o6pa30BaTBCn b pe3yjiBTaTe npeo6pa30- 
BaHHn nepBHHHBix nopOA 3a cneT npo- 
i^eceoB BTOpHHHoro MHHepajioo6pa30- 
BaHHU. 

Khcjiothoctb rpaHHTHBix me6Heii. 
XHMHHeCKHH H MHHepaJIBHBIH COCTaBBI 
nopo^ B3aHMOCB5I3aHBI, HO CB^3B 3Ta 
CJI05KHaa, n03T0My HeB03M05KH0 nyTeM 
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nepecneTa MHHepajiBHoro cocTaBa rop- 
HOH nopo^bl TOHHO IIOJiyHHTB ee XHMH- 
HeCKHH COCTaB. B OCHOBy KJiaCCH(j)H- 
Kau,HH MarMaTHnecKHx ropHBix nopo# 
noji05KeH hx xHMHnecKHH cocTaB. 3a 
OCHOBy 6oJIBHIHHCTBa KJiaCCH(|)HKaH,HH 
npHHATO co^ep)KaHHe oxcn^a KpeMHHn 
Si0 2 , KOTOpOe H CJiy)KHT KpHTepHeM £JIH 
no£pa3£eneHH5i ropHBix nopo# Ha rpyn- 
iibi [17] . B nacTHOCTH, rpaHHTBi MoryT 
OTHOCHTBCH K KHCJIBIM, HHOT^a - K Cpe£- 

hhm no cocTaBy nopo^aM (TaOjiHija 3). 

CoraacHO paccnHTaHHOMy no mh- 
HepajiBHOMy cocTaBy oOnjeMy co^ep- 
5KaHHio Si0 2 (Ta6ji. 2) Tpn o6pa3ija rpa- 

HHTHBIX Hje6HeH OTHOCHTCH K KHCJIBIM 
nopo^aM. me6eHB XjiBiCTyHOBCKoro 
KapBepa (o6pa3eij JV2 1 l)3aHHMaeT no- 
rpaHHHHoe noji05KeHHe MOK^y khcjibimh 
H Cpe^HHMH nOpO^aMH, B /jaHHOM 06- 
pa3i^e noBBimeHO co^ep5KaHHe aHopTHTa 

CaAl 2 Si 2 0 8 . 

He MeHee Ba^cHyio pojiB npn Kjiaccn- 
(|)HKau,HH MarMaTHnecKHx nopojA HipaiOT 
co^ep}KaHHe h cocTaB cajiHnecKHx mhhc- 
pajiOB, oco6eHHO nojieBBix rnnaTOB. Tax, 
cocTaB njiarH0Kjia30B OTBenaeT onpe^e- 
jieHHOH no khcjiotho cth rpynne nopo^: 
cpe^HHe nopo^Bi co£ep5Kar cpe^Hne (Ha- 
TpHeBO-KajiBi^HeBBie) njiarHOKjia3Bi, a jjjia 
khcjibix nopo a xapaKTepHBi khcjibic (xajiB- 
i^neBBie) njiarHOKjia3Bi [16]. 

KBapij hbjiuctch thhhhhbim MHHepa- 
JIOM KHCJIBIX nOpOA, XOTH OH M05KCT npH- 
CyTCTBOBaTB H B Cpe^HHX, H OCHOBHBIX 

nopojjax. Oh o6pa3yeTCn Tor^a, Kor^a 
co^epiKaHHe Si02 b MarMe npeBBimaeT 

TO, KOTOpOe AOJI5KHO BCTynHTB B COe^H- 

HeHne c MeTajuiaMH ajjhi o6pa30BaHHn 
CHjiHKaTOB. KncjiBie ropHBie nopo^Bi 
nepecBimeHBi 3 thm okch^om, hto bh#- 
HO H3 npHCyTCTBHH CB060£H0T0 KBap- 
ija. Ajib 6 ht, o6Hapy5KeHHBiii b cocTaBe 
HCCJie^OBaHHBIX TpaHHTOB, MOaceT 06- 
pa30BBmaTBca b cjiynae HacBimeHHOCTH 
MarMBi KpeMHe3eMOM [16]: 

IIceB^o-3BKpHnTHT LiAlSi0 4 - He- 
HacBimeHHBiii Si0 2 MHHepaji, co#ep5KHT- 
c a b rpaHHTax b oneHB MajiOM kojihhc- 
CTBe (Ta6jiHi^a 2). 

CBH3b pa^HOaKTHBHOCTH me6- 
Heil C MHHepajIbHbIM COCTaBOM. 

Pa^HOaKTHBHOCTB TOpHBIX nOpO£ 
onpeAejiaeTCn hx COCTaBOM, ycjiOBH- 
3 mh 3ajieraHH«, (JjaijHajiBHBiMH oco- 
6eHHOCTHMH, reHe3HCOM H ^pyTHMH 
(JiaKTOpaMH. HaH6ojiBineH pa^HoaK- 
thbhoctbk) oOjia/jaiOT MarMaTHnecKHe 
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nopo^Bi khcjioto h mejionHoro cocTa- 
Ba (rpaHHT, KBapijeBBii! ^HOpHT h #p.), 
HaHMeHBHieH - OCHOBHBie H yjIBTpaOC- 
HOBHBie nOpO^BI [14]. Pa^HOaKTHBHBie 
MHHepaJIBI, B KOTOpBIX pa£HOHyKJIH£BI 
COCTaBJI^IOT He OCHOBHOH KOMnOHCHT, 
MoryT co^ep)KaTB ecTecTBeHHBie pa^H- 
OHyKJIH^BI B BHfle H30M0p(f)H0H npH- 
Mecn, MexaHHnecKOH npHMecn (mhhc- 
pajiBHBie CMecn) hjih b copOnpoBaH- 
HOM COCTOUHHH. Cop6lAHOHHaH CnO- 
co 6 hoctb MHHepajiOB no othohichhio 
k paAHOHyKjin^aM b nepByio onepe^B 
onpe^ejiaeTCH HajiHHHeM hx cjiohctoh 
HJIH KapKaCHOH CTpyKTypBI. Cjiio^bi, 
I^eOJIHTBI MoryT npOUBJIUTB COpOlJH- 
OHHyiO aKTHBHOCTB nO OTHOHieHHIO K 

pa^HOHyKjiH^aM. B cocTaBe nccjieAye- 

MBIX TpaHHTHBIX meOHCH o6Hapy5KCHBI 
no6o^HBie MHHepajiBi (Ta6ji. 2): cjiio^a 
- MyCKOBHT H MHHepaji IjeOJIHTHOTO 
rana - MepjiHHOHT (o6pa3eij N° 11). 

To, hto 6ojiBinaa nacTB nccjie^o- 
BaHHBix me6Hen HMeeT BejiHHHHy C 
MeHBHiyio, neM cpeAHira no YKpaHHe 
223-322 Ek/kt [1], oObuchuctch Ha- 
jiHHHeM b rpaHHTax oca^OHHBix nopo#. 
Tax KBapu, othochtch k oca^OHHBiM no- 
pO^aM HH3KOH pa#HOaKTHBHOCTH (#0 
3,65 Ek/kt); nojieBBie rnnaTBi - k oca- 
^OHHBIM nOpO^aM Cpe^Heil aKTHBHOCTH 

(3,65-36,5 Ek/kt) hjih nOBBIHieHHOH 
aKTHBHOCTH (36,5-365 Ek/kt) Hapimy co 

cjiio^aMH [18]. 

B HCCJieflyeMOM cjiynae npocjie5KH- 
BaeTcn neTKaa Koppejumnn MOK^y C 3 ^ 
me6Heii h cyMMapHBiM co^ep)KaHHeM 
nojieBomnaTHBix MHHepajiOB: ajiB6nTa 
h MHKpoKjiHHa (Ta6jiHi^a 2). PaHee b 
pa6oTax [19, 20] 6bijio noKa3aHO, hto 
HHOT^a nOBBIHieHHOH paAHOaKTHBHO- 
ctbk) oOjia^aiOT HeaKTHBHBie no cbo- 
eii npHpo^e MHHepajiBi, KpHCTajuiBi h 
arperaTBi kotopbix co^ep)KaT bkjhohc- 
HHH pa^HOaKTHBHBIX MHHepajiOB ajiB- 
6hT, 3THpHH, 6HOTHT, MHKpOKJIHH, TC- 
Tpa({)eppH6HOTHT h HeKOTOpBie ^pyrne. 
CTpyxTypa ajiBOnTa npeApacnojiaraeT 
C nOBBIHieHHOH COp6l^HH HM pa^HO- 
HyKjiH^OB. Ajib6ht npeACTaBjineT co- 
6oh njiacTHHHaTO-HemyHHaTBie, nacTO 
CKpyneHHBie po3eTKH hjih 3epHHCTBie, 
cnjioiHHBie caxapOBH^HBie arperaTBi, 
jih6o CKonjieHHn 3epeH HenpaBHjiBHoii 
4)OpMBI. 

CojiepiKaHHe otjjcjibhbix pa^no- 
HyKJIH^OB B TOpHBIX nOpO^aX pa3HOTO 
MHHepajiBHoro cocTaBa BapBHpyeT b 3a- 


BHCHMOCTH OT pa3JIHHHBIX (JiaKTOpOB. 
ripocjiOKHBaeTca TeH^eHijHa k yBejin- 
hchhio KOHijeHTpaijHH ypaHa C pOCTOM 
COJiep5KaHH5I Si0 2 (OT yjIBTpaOCHOBHBIX 
k khcjibim nopo^aM). HaHBBicmee co^ep- 
}KaHH e ypaHa cpe/jn h3bccthbix nopo a 

HMeiOT KHCJIBie CHeHHTBI H TpaHHTBI [ 8 ]. 
B ropHBix nopo^ax ypaH bxo^ht b KpH- 
CTajuiHHe cicyio CTpyKTypy CHjiHKaTOB hjih 
H aXOJIHTCa B nO£BH)KHOH (])OpMe (ao 90 % 
ypaHa b HeKOTOpBix rpaHHTax) h jictko bbi- 
mejiaHHBaeTca [8]. Tax kslk 238 U Haxo^HT- 
ca B pa^HOaKTHBHOM paBHOBeCHH c 226 Ra, 
TO B03M05KH0 paCnpOCTpaHCHHe ^aHHOH 
TeH^eHI^HH H Ha pa/JHOaKTHBHOCTB, o 6 y- 
cjiOBjieHHyio npHcyrcTBHeM pa^na. Mar- 
MaTHnecKHe komhjickcbi c co^ep^caHHeM 
ypaHa BBirne KpHTHnecKoro ypoBHa ( 60 - 
jiee (4,5-5,0)10 4 %) xapaKTepH3yiOTca 
npuMoii KOppejiai^Heii MOK^y co^ep}KaHH- 
amh ypaHa h neTporeHHBix komhohchtob 
(okch^ob KpeMHHH, KajiHM h t.^.). Taioie 
nopo^Bi co^ep5KaT jierKOH3BjieKaeMBiii 
ypaH, He bkjhohchhbih b KpHCTajuinne- 
CKHe CTpyKTypBI nopo/joo6pa3yiomHx 
MHHepajiOB h axijeccopHBie MHHepajiBi. 
nepeKpHCTajuiH3aijH5i ByjiKaHHHe ckhx 
nopoji bo BpeMeHH npHBO^HT k nepepac- 
npe/jejieHHio pa^noaKTHBHBix sjicmch- 
tob: OojiBinaa nacTB paccenHHoro ypaHa 
h b MCHBineii CTeneHH TOpHM nepexo^HT 
B nO£BH)KHBie COp 6 lIHOHHBie (JjOpMBI Ha 
rpaiiax MHHepajiBHBix 3epeH h b MHKpo- 
Tpeiipniax [8]. 

B H3yneHHBix o6pa3oax rpaHHTHBix 
HuiaKOB coAep)KaHHe 238 U onpe^ejiCHO 
no co/jep5KaHHio 226 Ra Ha ocHOBaHHH 
3aKOHa pa^HOaKTHBHOTO paBHOBeCHH. 

Pa36pocy aKTHBHOCTeii 226 Ra 6,35-104 
Ek/kt (Ta6ji. 1) OTBenaeT co^ep5KaHHe 226 Ra 
(0,176-2,88) 10 9 t/kt hjih (1,76 10 11 - 
2,88 10- 10 )% 226 RaH 238 U-(5, 15-84, 2)10 4 r/ 
kthjih( 5, 1 5 1 0 _5 -8,42 1 0 _4 )% 238 U. TopHH-232 
b HCCJiejiOBaHHBix rpaHHTax cojjepJKHTca 
ot 3,03 10 4 % flo 3,94 10“ 3 %. Kajina-40 - 
(1,47-5,11) 1 0“ 4 %. ComacHO [ 1 9] co#ep5Ka- 

HHe OCHOBHBIX pa/^OHyKJUtZJOB B KHCJIBIX 

H3Bep}KeHHBix nopo^ax, %: Ra - 1,410 9 ; 
U - 4 10“ 4 ; Th - 1,3 10 3 ; K - 2,6 10" 1 . 
OTHomeHHe Th/U KOJieOjieTca b npe^e- 
jiax ot 0,4 ao 10 c pernoHajiBHBiMH 
H3MeHeHHHMH, name Bcero Th/U=3-4. 
npeoOjiaAaHHe Topna CB^3aHO c 6 ojib- 
hihm KjiapKOM TOpHu: KjiapKH ypaHa h 
TO pHH COOTBeTCTBeHHO paBHBI 3 1 0 4 % H 
8 10 -4 %. ,D,jni HCCJieAAOBaHHBix rpaHHTOB 
co^ep)KaHHe 226 Ra h 40 K 3aHH^ceHO, 238 U 
h 232 Th oaahoto nopn^Ka c co#ep5KaHHeM 


b H3Bep5KeHHtix nopo^ax; Th/U=4,68- 
5,88, to ecTB yKjiaAtiBaeTca b ihhpoxhh 
HHTepBaji. 

Akthbhoctb 40 K BapBHpyeT c co/jep- 
5KaHHeM KaJIHHHBIX MHHepajiOB (MHKpO- 
KUHHa h MycKOBHTa). Tax o6pa3eij rpa- 
hhthoto me6mi KonoMoeBCKoro xapBe- 
pa, B KOTOpOM OTCyTCTByeT MHXpOXJIHH, 
HMeeT HaHMeHBinyio axTHBHOCTB 40 K 
(Ta6jiHi^a 2). 

Bbiboibi 

1. Ha OCHOBaHHH BeJIHHHHBI 3(j)- 
(jieXTHBHOH yH,eJIBHOH aKTHBHO CTH HC- 
cjie^OBaHHBix me6HeH ohh otho catch 
k I Kjiaccy pa^Hai^HOHHOH onacHOCTH h 
MOryT HCn0JIB30BaTBC^ B CTpOHTeJIBCTBe 
6e3 orpaHHneHHH. npoBe^eHa xoppejin- 
h,hh BejiHHHHBi C^ c reorpa(j)HHecxHM 
nono5KeHHeM xapBepa h ero npHHa^jie}K- 

HOCTBK) OnpeAeJieHHOH TeXTOHHHeCXOH 
CTpyKType. 

2. YTOHHeHHe oeodeHHOCTeH raM- 
Ma-H3JiyHeHHa o6pa3ijOB me6Hen npH 
pacneTe HH^excoB pa^naijHOHHOH, 
BHeniHeH onacHOCTH h raMMa-mmex- 
ca noxa3ano, hto raMMa-H3JiyHeHHe 
o6pa3i^a me6HA ihmeBcxoro xapBepa 
3anopo)xcxoH o6jiacTH ((jjpaxipw 20- 
40 mm) npeBBimaeT pexoMeH^yeMBie 
npe^ejiBi h moukqt npHBecTH x o6jiy- 
HeHHK) 3(J)4)eXTHBHOH £030H 60 JIBHieH 

1000 mx3b/to#. 

3. CoraacHO BejiHHHHe y^ejiBHOH ax- 
thbhocth pa^HA-226 h ajiB(]ia-mmexca 
Hccjie^OBaHHBie me6mi He npe^CTaBjia- 
K)T OnaCHOCTH nOBBIHieHHOH 3MaHai^HH 
pa^OHa h ^onepHHx npo^yxTOB ero pac- 
na^a b B03#yx noMememni. 

4. Co^ep5xaHHe 226 Ra h 40 K 3aHH)xe- 
ho, 238 U h 232 Th o^Horo nopimxa b cpaB- 
HeHHH c H3Bep)xeHHBiMH nopo/jaMH. 

5. BbmBjieHa xoppejummi Mox^y 
C ^ me6Hen h cyMMapHBiM co^ep)xaHH- 
eM nojieBomnaTHBix MHHepajiOB: ajiB6n- 
Ta H MHXpOXJIHHa. 

References: 

1. Kovalenko, G.D. Radioekologiya 
Ukrainy [Radioecology of Ukraine]., 
G.D. Kovalenko, K.G. Rudya. - Kiev., 
2001.- 242 p. 

2. Baka, N.T. Oblitsovochnyi kamen’ 
[Facing stone]., N.T. Bakka, I.V. Il’chenko. 
- Moskow., Nedra, 1992. - 303 p. 

3. Zhukov, S.A. Mineral’naya 
priroda radioaktivnosti stroitel’nogo 
syr’ya zhelezorudnykh mestorozhdenii 


Krivorozhskogo basseina [The mineral 
nature of radioactivity of building 
materials of iron ore deposits of the 
Krivoy Rog basin]., S.A. Zhukov, 
V.A. Zavsegdashnii, V.V. Peregudov., 
Geologo-mineralogichnii visnik 

[Geological and mineralogical bulletin]., 
2002., No. 2., pp. 71-73. 

4. Normy radiatsionnoi 
bezopasnosti Ukrainy (NRBU-97) i 
osnovnye sanitamye pravila raboty s 
radioaktivnymi veshchestvami i drugimi 
istochnikami ionizirovannykh izluchenii 
[Radiation Safety Standards of Ukraine 
(RSSU-97) and the basic sanitary rules 
for working with radioactive substances 
and other sources of ionizing radiation]. 
-Kiev., 1998. - 159 p. 

5. Bokii, G.B. Rentgenostruktumyi 
analiz [X-ray analysis]., G.B. Bokii, 
M.A. Porai-Koshits., Vol. 1. - Moskow., 
Publisher MSU, 1964. - 620 p. 

6. JCPDS PDF-1 File [Electronic 
resource]., ICDD: The International 
Centre for Diffraction Data, release 
1994. PA, USA., Acces mode: http:// 
www.icdd.com/. - Title screen. 

7. Rodriguez-Carvajal, J. Full Prof. 
98 and WinPLOTR: New Windows 
95/NT Applications for Diffraction., 
J. Rodriguez-Carvajal, T. Roisnel., 
Commission for Powder Diffraction, 
International Union of Crystallography, 
Newsletter, No. 20 (May- August) 
Summer 1998. 

8. Arbuzov, S.I. Geokhimiya 

radioaktivnykh elementov: 

uchebnoe posobie [Geochemistry 
of radioactive elements: tutorial]., 

S.I. Arbuzov, L.P. Rikhvanov; 
Natsional’nyi issledovatel’skii 

Tomskii politekhnicheskii un-tet 
[National Research Tomsk Polytechnic 
University]., 2nd ed. - Tomsk., 
Publishing house of Toms polytechnic 
university, 2010. - 300 p. 

9. Beretka, J. Natural radioactivity of 

Australian building materials, industrial 
wasters and by-product, J. Beretka, R. 
Mathew., Health. Phys., 1985., Vol. 48. 
pp. 87-95. http://dx.doi. 

org/1 0.1 097/00004032-198501000- 
00007 

10. NEA-OECD 1979. Exposure to 
radiation from natural radioactivity in 
building materials Report by Group of 
Experts of the OECD (Paris: Nuclear 
Energy Agency (NEA)). 


GISAP 

EARTH AND SPACE SCIENCES 

11. Righi, S. Natural radioactivity and 

radon exhalation in building materials used 
in Italian dwellings., S. Righi, L. Bruzzi., J. 
Environ. Radioact. - 2006., Vol. 88., pp. 
158-170. http://dx.doi.org/10.1016/ 

j.jenvrad.2006.01 .009 

12. EC 1999. Office European 
Commission Report on Radiological 
Protection Principles Concerning the 
Natural Radioactivity of Building 
Materials Radiation Protection 112, 
Directorate-General Environment, 
Nuclear Safety and Civil Protection, 
Luxembourg. 

13. Krisyuk, E.M. Radiatsionnyi 
fon pomeshchenii [The radiation 
background of rooms]., E.M. Krisyuk. 

- Moskow city., Energoatomizdat, 
1989. - 120 p. 

14. Tugarinov, A.I. Obshchaya 
geokhimiya [General geochemistry]., 
A.I. Tugarinov. - Moskow., Atomizdat, 
1973. -288 p. 

15. Petrov, V.P. Sovremennoe 
sostoyanie predstavlenii o magme i 
problema granita [Current state of ideas 
about the problem of granite magma], 
V.P. Petrov., Izv. AN SSSR. Ser. geol., 
1964., No. 3.,pp. 41-46. 

16. Magmaticheskie gomye porody 
[Magmatic rocks]., Available at: http:// 
ru.wikipedia.org/wiki/Magmaticheskie_ 
gomye_porody. 

17. Zavaritskii, A.N. Izverzhennye 
gomye porody [The empted rocks]., 
A.N. Zavaritskii. - Moskow., ed. AN 
SSSR, 1955.- 479 p. 

18. Ibragimov, Sh.Z. 

Yadernaya geofizika: posobie dlya 
samostoyatel’nogo izucheniya 

lektsionnogo kursa slushatelei 
kursov povysheniya kvalifikatsii 
spetsial’nosti «Geofizika» [Nuclear 
geophysics: a manual for independent 
study of the lecture course, specialty 
«Geophysics»]., Sh.Z. Ibragimov., 
Kazan city, Kazanskii gosudarstvennyi 
universitet [Kazan State University], 
2008. - 90 p. 

19. Belevtsev, Ya.N. Geologiya 

krivorozhskikh zhelezorudnykh 

mestorozhdenii [Geology of iron 
ore deposits in Krivoy Rog]., Ya.N. 
Belevtsev, G.V. Tokhtuev, A.I. Strygin., 
Vol. 1. - Kiev., Publ. AN USSR, 1962. 

- 484 p. 

20. Lazarenko, E.K. Mineralogiya 
Krivorozhskogo basseina [Mineralogy 

21 


GISAP 

EARTH AND SPACE SCIENCES 

of Krivoi Rog Basin]., E.K. Lazarenko, 
Yu.G. Gershoig, N.I. Buchinskaya., 
Kiev city, Naukova dumka [Scientific 
thought], 1977. - 544 p. 

JlHTepaTypa: 

1. KoBajieHKO, Lfl,. Pa^HOOKOJiorna 
YKpanHBi., T.J\. KoBajieHKO, K.L Pyzja. - 
KneB., 2001. -242 c. 

2. Eaxa, H.T. OOjihijobohhbih Ka- 
MeHb., H.T. BaKKa, H.B. Hjibhchko. - 
MocKBa., Heapa, 1992. - 303 c. 

3. TKyKOB, C.A. MHHepajiBHaa npn- 

pOaa paaHOaKTHBHOCTH CTpOHTeJIBHOrO 
CBIpBa 5KeJie30pyaHBIX MeCT0p05K£eHHH 
KpHBOpo)KCKoro dacceinia., C.A. )Ky- 
kob, B.A. 3aBceraaniHHH, B.B. Ilepery- 
aoB., reojioro-MiHepajioriuHHH bIchhk.- 
2002., JNfo 2., c. 71-73. 

4. HopMBi paanaanoHHOH 6e3- 
onacHOCTH YKpanHBi (HPBY-97) n 
ocHOBHBie caHHTapHBie npaBHjia pa- 
6 otbi c paanoaKTHBHBiMH BeiaecTBa- 
MH H apyrHMH HCTOHHHKaMH HOHH- 
3HpOBaHHBIX H3JiyHCHHH. - KneB., 

1998. - 159 c. 

5. Eokhh, LB. PeHTreHOCTpyKTyp- 
hbih aHanh., r.B. Eokhh, M.A. nopan- 
Kornna., T. 1. - MocKBa., H3a-BO MTY, 
1964.-620 c. 

6. JCPDS PDF-1 File [Electronic 
resource]., ICDD: The International 
Centre for Diffraction Data, release 


1994. PA, USA. — Acces mode: http:// 
www.icdd.com/. - Title screen. 

7. Rodriguez-Carvajal, J. FullProf.98 
and WinPLOTR: New Windows 95/ 
NT Applications for Diffraction., 
J. Rodriguez-Carvajal, T. Roisnel., 
Commission for Powder Diffraction, 
International Union of Crystallography, 
Newsletter, No. 20 (May- August) 
Summer 1998. 

8. Ap6y30B, C.H. TeoxnMna pa^no- 
aKTHBHBix 3JieMeHTOB: ynedHoe noco- 
6ne., C.H. Ap6y30B, Jl.n. PnxBaHOB; 
Hai^noHajiBHBin HCCJieAOBaTejiBCKHH 
ToMCKHH nOJIHTeXHHHeCKHH yH-TeT. - 
2-e H3£. - Tomck., H3a-bo ToMCKoro 
nojiHTexHHne CKoro yH-TeTa, 2010. - 
300 c. 

9. Beretka, J. Natural radioactivity of 

Australian building materials, industrial 
wasters and by-product / J. Beretka, P. 
Mathew., Health. Phys. - 1985., Vol. 48. 
pp. 87-95. http://dx.doi. 

org/10. 1097/00004032-198501 000- 
00007 

10. NEA-OECD 1979. Exposure to 
radiation from natural radioactivity in 
building materials Report by Group of 
Experts of the OECD (Paris: Nuclear 
Energy Agency (NEA)). 

11. Righi, S. Natural radioactivity and 
radon exhalation in building materials used 
in Italian dwellings., S. Righi, L. Bruzzi., J. 
Environ. Radioact. - 2006., Vol. 88., pp. 


158-170. http://dx.doi.org/10.1016/ 

j .jenvrad.2006.0 1 .009 

12. EC 1999. Office European 
Commission Report on Radiological 
Protection Principles Concerning the 
Natural Radioactivity of Building 
Materials Radiation Protection 112, 
Directorate-General Environment, 
Nuclear Safety and Civil Protection, 
Luxembourg. 

13. KpnciOK, 3.M. Pa^naijHOHHBiH 
4)oh noMemeHHH., 3.M. KpnciOK. - Mo- 
cKBa., 3HeproaTOMH3£aT, 1989. - 120 c. 

14. TyrapHHOB, A.H. 06maa reoxn- 
mhjl, A.H. TyrapHHOB. - MocKBa., Ato- 
MH3^aT, 1973. - 288 c. 

15. neTpoB, B.n. CoBpeMeHHoe 
cocToaHHe npe£CTaBjieHHH o Mame h 
npofijieMa rpaHHTa / B.n. neTpoB., H3b. 
AH CCCP. Cep. reoji. - 1964., JNfo 3., c. 
41-46. 

16. http://ru.wikipedia.org/wiki/ 
MarMaTHuecKHeropHBienopo^Bi. 

17. 3aBapHi^KHH, A.H. H3Bep5KeH- 
HBie ropHBie nopo/jBi., A.H. 3aBapHij- 
khh. - MocKBa., H3A- AH CCCP, 1955. 

- 479 c. 

18. HdparHMOB, UI.3. ^epHaa reo- 
4)H3HKa: noeodne ^Jia eaMOCToaTejiBHO- 
ro H3yneHHa jieKijHOHHoro Kypca cny- 
maTejiefi KypcoB noBBimeHHa KBajnujm- 
Kau,HH cnen,HajiBHOCTH «reo(j)H3HKa»., 

III. 3. HdparnMOB. - Ka3aHB., Ka3aHCKHH 
ro cya,apcTBeHHBiH yHHBepcHTeT, 2008. - 
90 c. 

19. EejieBijeB, 5I.H. TeojiorHa KpH- 
BOpO)KCKHX 5KCJie30py£HBIX MeCTOpO)K- 
AeHHH., K.H. EeneBi^eB, T.B. ToxryeB, 
A.H. CTpBirHH. - T. 1. - KneB., H3£. AH 
YCCP, 1962.-484 e. 

20. JIa3apeHKO, E.K. MHHepajionra 
KpHBOp05KCKoro daccefiHa., E.K. JIa3a- 
peHKO, lO.T. repmofir, H.H. ByuHHCKaa. 

- KneB., HayKOBa jjyMKa, 1977. - 544 e. 

Information about authors: 

1. Elina Khobotova - Doctor of 
Chemistry, Full Professor, Kharkiv 
National Automobile and Highway 
University; address: Ukraine, Kharkiv city; 
e-mail: ehemistry@khadi.kharkov.ua 

2. Marina Ignatenko - Candidate 
of Technical sciences, Associate 
Professor, Kharkiv National 
Automobile and Highway University; 
address: Ukraine, Kharkiv city; e-mail: 
ehemistry@khadi.kharkov.ua 



22 


GISAP 

EARTH AND SPACE SCIENCES 

COMPARATIVE RESEARCH OF CLIMATE CONDITIONS AND PECULIARITIES 
OF RIVERS AND LAKES ON THE TERRITORY OF THE AZERBAIJAN REPUBLIC 
AND ON TERRITORY OF THE STATE OF CALIFORNIA (USA) FOR PROMOTION OF 
INNOVATIVE DEVELOPMENT OF NATIONAL TOURISM ECONOMY 

A. Nabiyev, Senior Lecturer 
A. Gasanaliyev, Assistant Professor 
U. Mammadova, Student 
F. Akhundova, Student 
N. Abbasaliyeva, Student 
Baku State University, Azerbaijan 

In this report its authors describe problems of climate conditions, as well as the promlems of rivers and lakes on the therritory of the Azerbaijan 
Republic and on the territory of the state of California (USA). 

Keywords: climate, rivers, lakes, rainfalls, snow, temperature, tourism. 


Conference participants, National championship in scientific analytics, 
Open European and Asian research analytics championship 


&rtsg£l http://dx.doi.org/10. 18007/gisap:ess.v0i8. 1097 


Comparative analysis of climate 
in California and Azerbaijan 

Large part of the territory is in the 
etesian climate zone, wet winter and dry 
summer are observed. The climate type 
of Azerbaijan is more colorful, changing 
with the occurrence of the subtropical 
type. Geographical location, relief and 
the Caspian Sea mainly affect the climate 
of Azerbaijan. Impact of the ocean 
prevents sharp decrease of temperatures 
in California. It provides a basis for 
cool summer and moderate winter. 
Continentality is increasing in the inland 
part of area. There are acute temperature 
changes in winter and summer. Westerly 
winds from the ocean with rains are 
observed. There is more rains in the 
north areas than in the south. Rains most 
commonly impact the climate; rains are 
prevented from entering the inland of area 
from the ocean side. 

The north-western part of 
California has sharp, dry climate, usual 
amount of the rainfalls is 38-100 mm 
per year. Etesian climate prevails on 
the plain of California. However, there 
is a sharp variation in temperatures. 

The mountain climate is typical for 
mountainous areas of California. There 
one can discover snowy winters and hot 
summers. There are desert regions from 
mountainous hills to the east. General 
features of mountainous climate here: 
low atmospheric pressure, high-intensity 
solar radiation, air cleaning (except for 
the depressions between the mountains), 
low temperature and high air humidity, 
precipitation, depending on the height 


of the mountain - valley winds. High 
mountainous climate is formed on the 
altitude of 2000-3000 meters. 

Sacramento city - is located in 
the valley of Sacramento River. 
Sacramento is located in Sierra- 
Nevada mountain slopes, in conditions 
of etesian climate. There is moderate, 
rainy winter and dry hot summer. 

Heavy fogs are observed in winter 
and early spring. It is considered to be 
one of most sunny towns in USA from 
June to September. Despite intense 
heat during summer afternoons, the 
weather is always cold. Sometimes it 
snows 1-2 times per year. Nakhchivan 
city of Azerbaijan may be compared to 
Sacramento city for some of its climate 
features. Mountainous landscape affects 
the climate of Nakhchivan city. Sunny 
days are mostly observed here. As there 
is continentality in the climate of both, 
annual and daily temperature amplitude 
is high. 

San Jose - is located in the west of 
the State. The climate of San Jose is one 
of the best in northern California. The 
city is located a bit far from Pacific, 
therefore impact of the cold Pacific 
stream is weak. Due to this positive 
difference, the temperature between 
San Francisco and San Jose is 5-10 in 
summer and 10-15 degrees in winter. 
Number of sunny days observed during 
year is 320. The weather is warm in 
San Jose. It is less dangerous than San 
Francisco. The lowest rainfall level is 
observed during the summer (May- 
September). There are similar climate 
features when comparing San Jose with 


Shrivan city of Azerbaijan. Shirvan 
city is located more far from Caspian 
than Baku. Thus, its climate is more 
favorable than in Baku. There are the 
less windy days. 

San-Francisco - The words told by 
Mark Twain are wrong. 'The coldest 
winter I ever lived was the summer 
in San Francisco". The climate of 
San Francisco is similar to the etesian 
climate. San Francisco is surrounded 
by water from 3 sides, just like Baku. 
Therefore, cold Pacific stream impacts its 
climate. The average annual temperature 
is 18 degrees; it is 10 degrees below 
in the Livermore. Livermore is a little 
city in the continental interior. The 
highest temperature recorded was 39 
degrees on July 14, 2000. The average 
monthly temperature is 18.2 degrees °C 
in September; it is colder than July in 
Moscow. San Francisco is located more 
to the south than Baku according to the 
latitude, but it is on the same latitude with 
Ashgabat. The average daily temperature 
is 16 degrees from the beginning of 
May until the end of October. Daily 
temperature is 15 degrees °C in winter. 
The lowest temperature was recorded 
on December 11, 1932 (-3 degrees). It is 
dry from May up to September. Rainfall 
season starts in November and lasts until 
March. Starting from 1852, only 10 times 
snow has been recorded there. There are 
days with strong fog from the end of 
summer until the beginning of autumn. 

Positive temperature record of the 
weather belongs to the Death Valley 
in the USA State of California, not 
to A1 Aziziyah city of Libya. Experts 
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from the UN World Meteorological 
Organization have come to this 
conclusion. Now the status of the 
world's hottest place was given to the 
Death Valley. Thus, the positive weather 
temperature record of 56.7 degrees was 
registered in the "Greenland" ranchos 
area on July 10, 1923. Death Valley is 
located in the desert of Mojave and is 
considered to be the hottest place on 
the planet. The average temperature 
reaches 25 degrees here. Death Valley 
is also known for Badwater trough 
located 86 meters below the sea level. 

In North America there is the 
deepest place of the surface. In addition, 
the highest place of continental United 
States is 136 km away, at an altitude 
of 4421 meters above the sea level 
- Whitney Mountain rising to the 
heavens. The lowest air temperature 
of -45 °C was observed in the high 
mountains of Azerbaijan Republic. 
This is considered to be the absolute 
minimum. -32 °C was recorded in Aras 
River valley. The absolute maximum of 
+44 °C was recorded in Julfa. 

The coldest climate of California 
territory was observed in Sierra Nevada 
and Cascade Mountains. 

Moderate - warm climate, rainfall is 
equally distributed throughout the year; 
it covers low mountains and foothills 
zones of Talysh Mountains, the south and 
the north-east of the Greater Caucasus 
in Azerbaijan. It rains throughout the 
year. Most of the precipitation falls in 
Lankaran, 2000mm. 

Comparison of rivers of 
Azerbaijan and California 

Hydrographically the Republic of 
Azerbaijan belongs to the Caspian Sea 
basin. The hydrographic network of 
the Republic (rivers, lakes) has been 
forming over a long geological period. It 
has undergone significant changes since 
that time. Currently existing remains of 
several ancient river valleys found in the 
territory of the country prove this. Today 
the hydrographic network is changing due 
to natural factors and economic activities 
of people. Artificial watercourses 
(canals) and water reservoirs are also 
attributed to the hydrographic network. 
The State of California hydrographically 
belongs to the Pacific Ocean basin. In 
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contrast to the Republic of Azerbaijan, 
the rivers of the State of California 
belong to the open basin, namely to the 
basin of Pacific ocean. As in the Republic 
of Azerbaijan, hydrographic network of 
the State of California has been forming 
over a long geological period and has 
considerably undergone significant 
changes since that time. As in the 
Republic of Azerbaijan, the rivers of the 
State of California network are changing 
due to natural factors and economic 
activities of people. Currently, the rivers 
of the State of California act as a part of 
two large water projects. The Project of 
Central Plains - the main objective of this 
project is to supply the agriculture with 
plenty of water. For this purpose, the 
direction of rivers flowing to the north is 
diverted to the south by changing their 
direction in the State of California. The 
second project is provision of every 
territory with the water in the State of 
California. There are nearly 8400 rivers 
in Azerbaijan. The number of rivers 
having the length of more than 5 km is 
190. The length of 21 river is more than 
100 km. Only two rivers have the length 
of more than 500 km. Rivers are mainly 
formed in the mountains. They come 
together in the plain or directly flow to 
the Caspian sea. All rivers of Azerbaijan 
belong to the closed standing Caspian 
basin. The average annual water flow of 
rivers is nearly 3 1 cm 3 and 2/3 of them 
are formed in neighboring countries. 
Increase of drought in climate leads to the 
decreasing density of the river network 
going down to the plains from Greater 
and Lesser Caucasus. The densest river 
network is observed on the middle 
upland, but the least dense river network 
is in plains. California has various, not 
very dense river network. The rivers 
take emerge in high mountainous areas 
and flow to the basin of Pacific ocean 
in direct or indirect ways. Two largest 
rivers of California are Sacramento and 
San Joaquin. Several major rivers with 
plenty of water flow to Sacramento and 
San Joaquin. Pit and Feather rivers are 
example of these. 

Kur river 

The length of the Kur river is 
1515 km. It comes from Gizilgadik 
mountain (2740 m) of Turkey, enters 
Azerbaijan passing through Georgia. The 


length of Kur is 906 km in Azerbaijan. 
It flows into Caspian sea in Neftchala 
region. Kur river has plenty of water 
during the late spring and the beginning 
of summer, when intensive melt of snow 
feeds river waters. The level of the river 
is maximum in April and minimum in 
September. The right branches of Kur are 
Shamkirchay, Ganjachay, Zayamchay, 
Khachin chay, Tartar and etc. which starts 
from the Lesser Caucasus; lefts branches 
are Ganikh, Gabirri, Turyanchay, 
Alijanchay and etc, which starts from the 
southern slope of the Greater Caucasus. 
There are Mingechaur, Yenikend, 
Shamkir, and Varvara water reservoirs on 
the Kur. The creation of these reservoirs 
caused the increasing level of ground 
water, considerable part of tugay forests 
and lands remain under water. Kur is the 
only navigable waterway of Azerbaijan. 
The ships here are going from the mouth 
of Kur to Yevlakh city. As the river flows 
through meander turnings on Kur-Aras 
lowland; some turnings in the river bed 
were adjusted by fencing off in order to 
facilitate the movement of ships. "Closed 
lakes" of Kur, Aghgol, Hajigabul, Sarisu 
and Mehman are formed in this meander. 
After Sabirabad city Kur hasn’t any 
inflows up till its outfall. Kur river is 
used for fishing, transportation, irrigation 
and hydropower production. Long-term 
water consumption of Kur is 485m3/s. 

San Joaquin River 

San Joaquin River is considered to 
be the largest river in Central California. 
Having 585 km (366 miles) length, 
this river reaches Suisun Golfs, San- 
Francisco Gulfs and Pacific Ocean, as 
well as high Sierra Nevada. The river 
passed through the region previously 
known as Joaquin Valley, rich in 
agricultural aspect. The dam was built on 
this river and its direction was changed, 
as it has been widely used for irrigation. 
The outfall of the river is located on Ansel 
Adams steppe - from the combination 
of three main resources in south-west 
Sierra Nevada. The river comes out from 
the foothills by crossing through four 
hydroelectric water reservoirs along its 
course. After this, Friant water reservoir 
in Millerton city was built on it. From 
Friant water reservoir the river goes 
down San Joaquin Valley from the south 
part of Great Central plains and flows 


to the west, south-west. Snow and rain 
water is a major feeding source of the 
river. It is known that, California belongs 
to the etesian climate. For this reason, the 
river becomes a lot tumultuous in winter, 
spring and in the beginning of summer. 
Annual flow of the river is 145 m 3 /s. 

We come to a conclusion about 
similarities and differences between 
both above mentioned rivers. Both 
rivers are the largest rivers in the area. 
Both rivers start from high mountainous 
areas. There is a distinctive feature in 
feeding of both. Thus, snow waters 
are major feeding source of Kur 
River, but the major feeding source of 
San Joaquin is snow and rain waters. 
Cascade water reservoirs were built on 
both rivers. These water reservoirs are 
widely used in regulation of river water 
and electric power production. As there 
are severe floods, the dams were built 
on both rivers. In addition, canals were 
built from both rivers for the irrigation 
purpose. In contrast to the Kur River, 
San Joaquin River is more useful for 
navigation and is used much more. 

Aras River 

Aras river joins Kur river in 
Sugovushan village of Sabirabad region, 
starting from Bingol mountainous range 
(2990 m) of Turkey, passing by Armenia 
and Iran border. The length of Aras River 
is 1072 km, basin area is 182 sq. km and 
its water is turbid. In contrast to Kur river, 
it is fed by underground waters (46%). 
Level of water is highest in summer and 
lowest in winter. Arpachay, Ordubadchay, 
Nakhchivanchay, Gilanchay and 
Alinjachay in Nakhchivan; Hakari, 
Okhchuchay and Bargushad in Karabakh 
volcanic plateau are major rivers flowing 
into Aras river. Bahramtepe, Mil-Mughan 
and Aras water junction were established 
on Aras River. Bash Mughan, Bash Mil 
and Azizbayov canals were built from 
Aras River to irrigate Kur- Aras lowland. 

Sacramento River 

Sacramento River is major river of 
Northern California in the United States. 
It starts from Klamath Mountains. It 
flows into San Francisco Gulf with the 
length of 445 miles (716 km) flowing 
southward. Waters of Sacramento rise 
on volcanic plateaus and ranges - the 
Upper Sacramento and Pit of northern 


California as two flows. Major river 
rises in the shadow of Shasta mountains 
and flows to the south from Klamath, 
former Shasta mountains, through 
Dunsmuir and Lakehead. However, the 
largest branch of the river is Pit River 
(315 miles), flowing through Modoc 
Plateu, formed by south-west flows. 
Water reservoirs change the ambiance 
of the south in Sacramento foothills and 
adjacent Redding mountains play a major 
role in the flow of the river. Very small 
and moderate-sized tributaries join the 
river entering from both east and west. 
As the river flows to the Central plains, 
large part of its flow turns into several 
irrigation canals in Red Bluff. Twenty- 
five miles (40 km) south-east of Fremont 
Landing close to Colus, its largest 
tributary flows - Feather river, joining it 
on the north-east of the Sierra Nevada. 
About 10 miles (16 km) downstream, the 
Sacramento River flows through the city 
of Sacramento and receives the American 
River, its second largest tributary. Here 
the river divides into the mainstream and 
artificial Sacramento Deep (Deep water) 
Ship Canal. Both waterways continue 
from the lowlands. 

Construction of water reservoirs, 
power stations and canals required huge 
workforce, so the government arranged 
construction of Sacramento River water 
reservoirs and other structures as public 
works projects. Construction of Shasta 
water reservoir began in 1938 and was 
completed in 1945. Shasta is the largest 
water reservoir on Sacramento river. 
Water reservoirs were consistently built 
on Sacramento river and its tributaries 
to prevent huge floods and droughts: Pit, 
Feather and American, Folsom, Oroville 
and other water reservoirs. 

When comparing Aras and Sacramento 
rivers, both rivers are considered to be the 
largest rivers in the area where they flow. 
There are differences in feeding features. 
Thus, source of feeding of Aras river is 
underground waters, but source of feeding 
of Sacramento is rain and snow waters. 
Maximum level in Aras river is observed 
in the spring months, minimum level - in 
the summer months. Level of Sacramento 
is maximum in winter months, minimum 
- in autumn months. Both of rivers have 
several left and right tributaries. A number 
of water reservoirs were built on both of 
rivers. Moreover, both rivers are widely 


GISAP 

EARTH AND SPACE SCIENCES 

used in agriculture and several canals have 
been built from both rivers. In contrast 
to the river Aras, Sacramento river is 
widely used for navigation. In general, 
rivers of the Republic of Azerbaijan and 
the State of California have been exposed 
to contamination by the domestic and 
industrial wastes. It was found from the 
comparative analysis that, rivers of both 
regions have similar features and problems. 

We will offer the solution of existing 
problems in our future investigations. 

Lakes in Azerbaijan 
and California 

Most of the territory of the 
Republic of Azerbaijan is situated in 
subtropical climate zone, but the north- 
east of Great Caucasus Mountains is 
situated in the temperate climate zone. 
The Great Caucasus Mountains prevent 
the cold air masses from coming 
from the north, the Lesser Caucasus 
Mountains prevent hot dry tropical air 
currents from coming from the south, 
weakening their impact. 

A large part of its territory is in 
the etesian climate of the subtropical 
climate zone and cool, rainy winter 
months and dry summer months 
are specific for these places. Cool 
California current running on the 
ocean shores causes the formation of 
fog in the coastal areas during summer 
months. In inland areas the weather 
becomes warmer in summer months 
and gets colder during winter months. 
Northern part of California is more 
humid than its south part. There is 
temperate climate in the North West of 
California. Highlands of the state are 
covered with snow during the winter, 
but there is temperate climate here 
during summer months. 

Number of lakes in Azerbaijan 
reaches 250. The lakes are basically 
divided into 3 groups: 1. Kur-Araz 
lowland lakes 2. Mountain lakes 3. 
Absheron lakes. 

The lakes of Kur-Araz lowland 
are closed lakes, for example: Aghgol, 
Mehman, Sarisu, Hajigabul etc. The 
largest lake is Sarisu. 

There are about 150 lakes in 
Absheron, its common area is 50 km 2 . 
The lakes are very small. The largest 
lakes here are Bayuk Shor, Masazir, 
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Binagadi, Kurdakhani, Khoja-Hasan 
etc. There are several lagoon lakes in 
the coast of Caspian sea: Aghzibirchala, 
Olkhovka etc. The lakes in Absheron 
are more polluted because wastewater 
from sewages is dumped into the lakes. 

The lakes formed in the mountains 
are lakes of volcanic and glacier origin. 
These are freshwater lakes. Volcanic 
origin lakes are in the Karabakh 
volcanic plateau; most of glacier origin 
lakes are formed on the highest peaks 
of the Caucasus Mountains. 

There are many lakes in California. 
These lakes are used for boat rides, water 
skiing, fishing. They are mainly located 
in the Central plains of California. The 
lakes are in the northern part of the state. 
Most of the lakes in High Sierra are 
formed from Cascades and Kalmaths 
glaciers. The volcanic activity caused the 
formation of some lakes. Lakes in such 
areas are formed in volcanic craters and 
calderas, Medicine lake was formed on 
the east of the huge Cascade mountains. 
Famous Tahoe lake stretches between 
Sierra and the Carson ranges. The largest 
lake of California is Clear lake; it has 
topographical depression and is exposed 
to the lava flows. Freshwater lakes are 
mainly found on the coasts of California. 

Sometimes most dry lakes can be 
found in the Death Valley, the hottest 
and the driest place in California. The 
lakes in Klamath basin and Central 
plains have better appearance during 
the spring than the autumn. California 
lakes are famous everywhere as 
recreation area, especially quiet and 
with frequently changing backgrounds. 
The main industry in California lakes 
is fishing: salmon and other types of 
fish are angled in the rich waters of 
Tahone lake. 

Lakes in Azerbaijan are not rich 
in biological resources. California 
Economic Cooperation Organization 
undertakes protection of biological 
resources of the lakes. The famous 
Mono lake of California is located in 
13 miles away from Yosemit National 
park and is distinguished for its million 
years old age. Tahoe lake was formed 
2 million years ago, it is the second 
deepest lake in USA and tenth in the 
world. Honey lake is shallow and 
alkaline lake located in the desert of 
Great Basin. 
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There is Shasta Cascade region, the 
island of miracles in the far northern 
California. The region covers 25% of 
California and is famous for its lakes. 
There is Shasta lake there; this lake is 
very famous. Yachts are floating all over 
the lake. 

Though lakes in Azerbaijan are not 
so large, they have wide economic and 
environmental importance. Freshwater 
of Goygol has great importance for 
supplying Ganja city with drinking 
water. Lakes of medium and high 
mountain zones are used for irrigation 
of livestock during summer. Lowland 
lakes, especially lakes in the Kura- 
Araz lowlands and Caspian littoral 
lowlands, have an important role as 
the ecological shelter. Many species of 
birds have taken shelter around these 
lakes, growing and hatching here. 

The role of lakes in the water 
industry of Azerbaijan is not too high 
as well. But it is possible to create fish 
farms from some lakes. Only Hajigabul 
lake is used for this purpose. Lowlands, 
mountain lakes and their surroundings 
should be given the statuses of nature 
reserves or protected areas. Main 
lake regions of California are: Bay 
Area (Cast Trail Lakes, Point Reyes), 
National Seashore (Bass lake, Pelican, 
Crystal, Ocean, Wildcat lake). 

Five lakes makethe list of Coast 
Trail Lakes: Bass lake, Pelican lake, 
Crystal, Ocean, Wildcat lake. Kelly 
lake region - Kelly lake is pacific lake 
located in the Monteref golf area of 
California. The lake is situated between 
Santa-Cruz and Monterey cities. The 
excursions such as boat rides, water 
skiing, fishing etc. are organized on the 
lake. 

Las Vaqueros Reservoir - lake is 
located in this region. Central Coast 
region - Cachuma lake and Nacmiento 
Lake are located here. 

There are the Central Plains 
regions, Desert Region, Gold Country 
region, High Sierra Inland Empire, Los 
Angeles County, the North Coast, San 
Diego County, Shasta Cascade. 

In Azerbaijan, the lakes are divided 
for their origin into: 

1. Tectonic lakes - Ajinohur. 

2. Volcanic - Lesser Caucasus 
(Ishigli, Karagol, Gizilboghaz etc.) 

3. Volcanic dam lakes - Large 


and Small Ala lakes, Perichingili, 
Zalkhagolu etc. 

4. Avalanche lakes - Goygol, 
Maralgol and others. 

5. Glacial lakes - Murovdag, 
Sahdag and etc. 

6. Landslip lakes - Girdimanchay, 
Valvalachay, Gilgilchay, Atachay etc. 

7. Lagoon lakes - Aghzibirchala. 

8. Bed-flood - closed lakes of Kur- 
Araz lowland - Sarisu, Aghgol etc. 

As climate features of Azerbaijan 
and California are similar, feeding of 
the lakes is also similar here. Feeding 
of the lakes is connected with regime 
of the rivers flowing into them: if 
the lake is open, it is connected with 
flowing rivers related to the melt of 
snow during summer. There are strong 
snow water streams in spring. Rain 
waters are feeding the closed lakes. 

There are ecological problems 
of lakes in Azerbaijan, just like in 
California. This problem is flow of 
wastewater from sewage systems 
into rivers to the lakes. This problem 
is mostly observed in relation to the 
lakes of Absheron. The reasons for 
this are industry, oil spills and so on. 
In contrast to this, according to the 
resolution of the state in California, 
special attention is paid protection 
to of lakes. Thus, recreational area is 
established, preserves are organized 
around the lake, special measures have 
been carried out to avoid the wastes. 
Most importantly, the state collaborates 
with a number of organizations in this 
direction. 

The lakes in California are mainly 
used for industrial, energy, housing and 
communal spheres, partially for the 
agriculture. Freshwater lakes are used 
in agriculture in Azerbaijan. When 
comparing the lakes of Azerbaijan and 
California, we can give example of 
Caspian and Salton lakes. 

Caspian sea is the largest lake in 
the world. The length of coastline of 
the Caspian is 6500-6700 km. It‘s 
border touches 5 countries. Azerbaijan 
Republic from the west - 825 km, 
Kazakhstan - 2320, Iran IR - 900, 
RF - 695, Turkmenistan - 1200 km. 
The length of Caspian is 1200 km, 
the average width is 310 km. Caspian 
sea is 27,3 m lower than the World 
Ocean. Surface area is 392600 km 2 , the 
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largest river flowing into Caspian sea 
is Volga. The Caspian sea has serious 
environmental situation. The main 
reason for this is pollution of the water 
with oil wastes when oil and gas are 
produced, sea transportation etc. 

Rivers flowing into Caspian sea 
enrich it with organic substances, 
biogenic elements. 

A lot of special materials and 
chemical reagents having different 
degrees of toxicity are dumped, huge 
amounts water are used during the 
drilling process, technological wastes 
are generated. All this adversely affects 
the flora and fauna of the Caspian Sea. 
It is not rich in flora and fauna. But there 
are types that are unique. Nevertheless, 
there are beluga, sturgeon, longnosed 
fish, herring, salmon, ziyad, gulme, 
cheki. 

The area covered by the Salton 
lake, the largest lake in California 
(Sonora Desert, California) is located 
in the south-east. The mean water 
surface is 1360 km2. The lake was 
created in 1905, but it actually is now 
saline. It covers the area of 376 square 


miles in the south-east of the country, it 
is shallow. Surface of the lake is 228m 
lower than the sea level. It is located 
5m higher than the Death Valley, the 
lowest point of the area. Surrounded 
by desert landscape, Salton was very 
useful for fishermen. With increasing 
salinity of the lake the fish (molluscs, 
paltus, bonefish, salmon, etc.) died. 
However, some types of fish survived 
(croaker, sargo, orange, etc). Many 
resorts, water skiing and boatman 
locations, places for yachting were 
developed on the coast. The Salton lake 
is much more saline than the Pacific, 
therefore the lake area was planned to 
be decreased. 
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D rinking water in Azerbaijan. The 
usage of water per person was 2.241 
m 3 in 1990. It fell down to 1.493 m 3 in 
1999. The industrial usage of water fell 
down from 3.418 million m 3 to 2.473 
million m 3 between 1990 and 1999. During 
this period, the usage of water with the 
purpose of farming fell down from 8.627 
million m 3 to 3.697 million m 3 . 

The quality of water is lower at 
some regions of Azerbaijan. More 
than 80% of population lives at the 
residential areas where the water and the 
sewerage systems do not correspond to 
high standards; the vast majority of the 
population does not have the opportunity 
to benefit from high-quality water. The 
Kur and Araz rivers satisfying the water 
need of the significant part of Azerbaijan 
are contaminated with the waste materials 
because of industrialization, agricultural 
activities and urbanization in Azerbaijan. 

1 6 billion m 3 of water are taken from 
waters of Azerbaijan every year, 1,1- 
1,2 billion m 3 of this volume is being 
provided from the underground water 
resources. 

Annual water consumption is 11- 
13 billion m 3 and 25-30% of this is 
being used at the industrial and daily 
consumption. 

According to the different opinions, 
total water recourses of Azerbaijan rivers 
include 28,1-30,3 km 3 . The flow from 
other countries to Azerbaijan is 19,7- 
20,3 km 3 or 67-70%. In Azerbaijan 11- 
13 billion m 3 are used; 50-70% of this 
volume are used in agriculture, 20-25% 
- in industry, the remaining part is used 
in the water supply sector. The actual 
water consumption was 11,7 billion m 3 
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in 2008. The interesting thing is that 
according to the information provided 
by the Statistics Committee, 1/3 of the 
water was lost, not being delivered to the 
consumer. 

4% of the water that is taken from the 
nature is used as the drinking water and the 
health-improving drinking water. The lack 
of water is also explained by the irrational 
use of the available water use. Even if 
the water industry, infrastructure of Baku 
is considered to satisfy needs of 1,3- 1,7 
million people, at the present the number 
of residents of the capital has increased by 
2 times. Other reason of the lack of water 
is the problem with the insufficient water 
reservoirs and poor management, including 
the financing aimed at protection of water 
resources. The lack of water is observed in 
Azerbaijan, and this may be shown on the 
example of the water supply in the area of 
1 km 2 . The countryside is provided with 
local waters - 90-122 thousand m 3 /year. 

Considering the flows entering from 
the foreign countries, the total volume 
of water supply in Azerbaijan is 324- 
350 thousand m 3 /year. The fresh water 
resources include 0,90 km 3 in the lakes 
of the country, the surface area of the 
lakes’ water is 394 km 2 . The volume of 
the water reservoirs of Azerbaijan is 21,4 
km3, the working volume is 12,4 km 3 , 
the water surface area is 694 km 2 . 

According to researches, our 
superficial water resources include 32,3 
billion m 3 of water on average every 
year. During the drought (years of 
poor water supply) this indicator goes 
down to 23 billion m 3 . The average 
annual volume of water person over the 
country is 3800 m 3 . Azerbaijan has 11- 


12 underground drinking water sources. 
There is 23764,28 billion m 3 of water per 
day in the underground drinking water 
resources. Azerbaijan is behind the South 
Caucasus states and Russia in matters of 
the superficial ground water resources 
- per every cubic meter of the area and 
per every single person. At the moment 
there goes very quick pollution of the 
drinking water resources of Absheron. 
Today 30 m 3 /second of water are given 
to Absheron, when 20 m 3 /second of it 
are given to Baku. At present, 55-60% of 
the drinking water need of Baku city are 
provided by Jeyranbatan lake. 

In order to meet the water need of the 
population living along the Kur and Araz 
rivers in ecologically clean drinking water, 
according to the available Disposals of 
the President of Azerbaijan Republic, the 
module-type water purification plants are 
established by the Ministry of Ecology 
and Natural Resources in 156 villages of 
18 districts during 2007-2010, so that the 
population of 300 thousand living at these 
villages can be also provided with drinking 
water. The number and the scope of these 
installations are expected to be expanded 
in future. 

There are different projects related 
to establishment of water-treatment 
plants in Azerbaijan. The credit and 
project agreements of the first part 
of the “National Water Supply and 
Sanitation Project” funded by Azerbaijan 
Government and the World Bank were 
signed. The purpose of the project is to 
provide safe, reliable and resistant water 
and sanitation services at 22 cities and 
districts (Aghstafa, Bilasuvar, Goranboy, 
Gabala, Guba, Saatli, Oghuz, Goygol, 


Tovuz, Zaqatala, Hajigabul, Gazakh, 
Gakh, Mingachevir, Samukh, Shamkir, 
Tar-tar, Shamakhi, Khirdalan, Sharur 
and Babak districts of Nakhchivan 
Autonomous Republic as well) including 
more than 75 surrounding villages of 
Azerbaijan. 

Reconstruction of water supply, 
water treatment and distribution means 
is considered at the regional centers and 
also on the level of villages located along 
the magistral water pipes. Within the 
project, more than 700 thousand people 
would be provided with water supply 
and sanitation services as a result of 
implementation of complex events. 

At the same time, within the second 
phase of the “National Water Supply 
and Sanitation Project” the negotiations 
between Azerbaijan Republic and World 
Bank about financing the water supply 
and sewerage systems were completed 
in relation to other 2 1 cities and regional 
centers (Davachi, Dashkasan, Gadabay, 
Imishli, Kurdamir, Siyazan, Aghsu, 
Ismayilli, Ucar, Zardab, Lankaran, 
Masalli, Astara, Jalilabad, Yardimli, 
Lerik and Julfa, Kangarli, Shahbuz, 
Ordubad and Sadarak districts of 
Nakhchivan Autonomous Republic) 
and the surrounding villages. In 2008, 
252,2 kilometers of water lines and 
85,4 kilometers of sewage collectors 
were installed in the country in order 
to improve the water supply and the 
sewerage system. 

The reconstruction of water supply 
and sewage systems is also to be 
financed by Azerbaijan Government and 
Japan International Cooperation Bank 
in 10 regional centers of our republic 
within the “Project of water supply at 
small cities of the Azerbaijan Republic”. 
It should be noted that this project is 
an integral part of the state program of 
the social-economic development in the 
regions. The main purpose of the project 
is to provide the quality, reliability and 
durability of the water and sewage 
services in Shirvan, Barda, Salyan, 
Khachmaz, Yevlakh, Khizi, Gusar, 
Gobustan and Naftalan regional centers. 

The drinking water in California. The 
limited water supply in California comes 
from two main sources: superficial water 
and water collected in the lower layers of 
the earth. The ground water is a critical 
element for California. In normal years, 


30% of water supply of the state come 
from the ground waters. At the harsh 
times of droughts, the consumption of 
the ground water may increase to 60%. 
The greatest ground water reservoirs are 
built at the Central plains. In California 
there are rules regulating the use and the 
quality of superficial waters, while there 
aren’t any regulations in relation to the 
underground water sources. 

California has ten main reservoirs 
aimed at the rational the water management. 
These reservoirs are divided by the 
mountains from each other. The reservoirs 
from North to South are: Northern Coast, 
Sacramento River Northern Lahontan, 
San Francisco Gulf San Joaquin River, 
Central Coast, Southern Lahontan, 
Southern Coast and Colorado River. The 
rain falls are frequent during May-October 
in California. The summer months bring 
the drought. The ecological water usage 
is 40%, the agricultural water usage is 
10%, the urban water use is approximately 
50%. 75% of water supply of California 
is given by the north of Sacramento. 
During 2014, the water portion (share) in 
California given to the environment was 
very high because the indicators were not 
adjusted to show the reduced denominator 
proportionately. Apart from other work, 
the Water Quality Division (Sector) of 
the State Water Administration develops 
the water protection plans and offers the 
water quality standards as the Policy of 
Gulfs and Posts of California. The Division 
has two areas of interest: superficial and 
underground water. The water control 
measures are aimed at superficial waters. 
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Everybody has the right to clean the water. 
The concept of the clean water in California 
is aimed at ensuring the safety of the public 
drinking water. 
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P olitical, social and economic 
changes happening in the world in 
this modern period significantly affect 
life and development of major cities. 
The cities have entered a new stage in 
their development associated with the 
transition to a market economy and 
changes in the nature of production 
relations. This in turn has created 
new challenges. In recent years, there 
has been a need to seek new ways in 
solving problems of cities which have 
developed on the basis of objective 
laws formed many years ago. There are 
77 cities in Azerbaijan Republic. The 
biggest among them are Baku, Sumgait, 
Ganja, Shaki, Nakhchivan, Shirvan and 
Yevlakh. Major cities and industrial 
centers have poor conditions (air, water 
and soil pollution, high noise level etc.) 
for living. The problems associated 
with the flow of the rural population 
to urban areas in search of work, 
disturbance caused by transportation, 
collection and disposal of wastes are 
the issues to be settled in large cities 
these days. Urbanization, unplanned 
and chaotic migration and the most 
important environmental problems 
have been the main issues affecting 
the development of cities in Azerbaijan 
since gaining independence. Expansion 
of urbanization considerably limits the 
provision of urban population with 
food products, it creates compactness 
in cities, causes the problem of traffic 
jams and increases noise and vibration. 
Of course, the biggest problems 
of the cities are environmental 
problems - contamination of the 
environment. These problems are 
more pronounced in the cities of Baku 
and Ganja. Environmental problems 
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associated with oil extraction have 
also become acute around the city of 
Baku, the capital of Azerbaijan. Such 
problems are observed in the cities 
of California as well. Especially in 
Los Angeles, San Diego, San Jose, 
Sacramento and San Francisco - the 
largest cities in California. Aerospace 
industry, oil production and refining, 
information technology occupied the 
most important places in the economy 
of these cities. Thus, the area called 
Silicon Valley is located in the northern 
part of the state. The headquarters of 
the world's most advanced computer 
and IT companies are located in the 
valley. These companies are Apple, 
Google, HP, Facebook, Intel, Cisco, 
eBay, Adobe, Oracle, Yahoo and many 
others. It is true that, although the 
accumulation of such large companies 
in this area brings development on the 
one hand, on the other hand, it creates 
a lot of problems. 

Almost all environmental tension, 
environmental pollution, water 
shortages, traffic jams, in other words, 
problems created by the urbanization 
associated with oil extraction observed 
in Baku city are also observed in Los 
Angeles city. It also creates some 
difficulties in the development of 
cities. In May 2014 more than 200 
thousand liters of oil have been spilled 
into the streets as the result of oil 
pipeline explosion in Los Angeles and 
the city has suffered environmental and 
material damage. These and similar 
problems cause the occurrence of 
problems in the cities at the same time 
adversely affecting their development. 

The problem of traffic jams is one 
of the main problems affecting the 


development of the cities of California 
and major cities of Azerbaijan. 
However, a lot of measures have been 
taken and are being taken in order to 
solve this problem in both - the cities 
in Azerbaijan and in California. Thus, 
overpasses and underpasses, tunnels 
and bridges were constructed in order 
to solve the problem of traffic jams. 
Nevertheless, it is impossible to 
completely eliminate this problem in 
Los Angeles, San Francisco, Baku and 
other cities with greater population. 

The problem of garbage is one of 
"the biggest problems" of large cities. 
The plastic packages thrown away at 
the coastline and into the Caspian Sea 
in Azerbaijan, as well as the Pacific in 
California pollute the environment a 
lot. For the first time in USA California 
government has signed the law banning 
the use of plastic packages in one state to 
solve this problem. Prodcution of goods 
in plastic packages will be prohibited 
since next summer in all markets, in 
small pharmacy markets - since 2016. 

We reviewed main problems 
affecting the development of cities 
and saw that finding solutions to the 
problems of cities is a very important 
issue. That’s why I decided to work on 
this project. 
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B cejieHHaa jkhbct caMa no cede n 
no cbohm 3 aKOHaM. CojmeHHan ch- 
CTeMa ( 3 eMjra, /fpyrne njiaHeTBi n cnyT- 
HHKH, aCTepOH^BI H KOMCTBl) 3 Be 3 £BI H 
3 Be 3 ^HBie CKonjieHH^ b BH^e rajiaKTHK 
pa 3 JiHHHoro rana n Bee, hto mbi mo- 
yKQM CBOHMH rjia 3 aMH yBH^eTB HJIH Ha- 
djno^aTB e noMomBio TenecKonoB hjih 
jtpyrnx npndopOB - 3to orpOMHBiii hjih 
jl a)xe decKOHeuHBiH MHp ji jih Hamnx no- 
nBiTOK ero HCCJieAOBaHHH [2]. Mbi noxa 
He noHHMaeM tohhoh CTpyKTypBi oxpy- 
5 Kaiomero MHp a h Bcex 3 axoHOB co 3 #a- 
HHH, CymeCTBOBaHHa H pa 3 BHTHH MHpO" 
3 AaHH^. Jliodan (j)H 3 HHecxaH TeopHH ho- 
cht BpeMeHHBiii xapaxTep b tom cmbicjic, 
HTO HBJIHeTCH JIHmB rHn 0 Te 30 H, KOTOpyiO 
HeJIB 3 H ^OKa 3 aTB. MOJKHO nOJfTBepiKJfaTB 
npHMepaMH, no/mepraTB comhchhio hjih 
pa 3 BHBaTB b hobbix HanpaBjieHHnx. 

HaXOA^CB BHyTpH CHCTeMBI, HeB03- 
mohcho oeo3HaTB b nojiHOH Mepe Bee 3a- 
kohbi OKpyncaiomero Hac MHpa. Mo)kho 
co 3 #aBaTB h HcejiejfOBaTB pa3JiHHHBie rn- 
noTe3Bi, TeopHH hjih MO^ejiH, npOBepHH 
HX COOTBeTCTBHe peaJIBHOCTH npHMBIMH 
3KCnepHMeHTaMH HJIH KOCBeHHBIM od- 
pa30M. 

TpHBHaJIBHBIH peJIHTH03HBIH TIOR- 
xojx k B03HHKHOBeHHio oxpyncaiomero 
Hac MHpa 3a eeMB ^Heii b 3tom cmbicjic 
hbjihctch jinmB eaMOH npocToii h y^od- 
HOH flJIH MHOTHX rHn0Te30H HJIH TOHHee 
CJIOBeCHOH MO^eJIBIO 605KeCTBeHH0r0 
C03AaHH« Bcero cymecTByiomero h no- 
ejiejtyiomero nocTOHHHoro HadjnojteHHH 
3a BceMH h ynpaBjieHHn HaMH, a He j\o- 
CTOBepHOH HCTHHOH, TCOpHCH HJIH pe- 
ajiBHBiM npoifeeeoM. 3 to mohcho npHHH- 
MaTB Ha Bepy hjih npnjryMBiBaTB jfpyrne 
BapHaHTBI [1,3]. 

Bo MHOTHX COHHHCHHHX IIjiaTOHa 
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npOBO^HTCH MBICJIB O TOM, HTO 6BITH- 
eM B nO^JIHHHOM CMBICJie CJIOBa M05KH0 
Ha3BaTB TOJIBKO adcOJIIOTHBie eymHO- 
cth, coxpamnomHe CBoe 6bithc 6e30T- 
HOCHTeJIBHO npOCTpaHCTBa H BpeMeHH. 
Taxne adeojiiOTHBie eymHOCTH Ha3Bi- 
BaiOTCH B COHHHCHHHX IIjiaTOHa H^ea- 
mh. Ecjih mbi corjiamaeMCn e TeM, hto 
HCTHHHoe no3HaHHe KacaeTcn tojibko 
BeuHoro h HeH3MeHHoro 6bith^, a xaca- 
TejiBHO H3MeHmomeroca h BpeMemio- 
TO He M05KCT 6BITB HCTHHHOrO 3HaHHH, 

ho tojibko JinmB MHeHHe, to cjie^yeT 
npH3HaTB aBTOHOMHoe eymecTBOBaHHe 
H^eii. 

ApHCTOTejiB odocHOBaji dBiTHe yc- 
MOTpeHHeM npHHifnna djiaroycTponcTBa 
KocMoea. MnpoBoe .zjBmxeHHe ecTB 
u,ejiBHBiH npoifeee: Bee ero momchtbi 
B 3aHMHO odyejiOBjieHBi, hto npe^no- 
jiaraeT Hajimme h e^HHoro ^BurarejiH. 
Ectb npHHHHa, caMa cedn odyejiOBjiHBa- 
K>man: npHHHHa Bcex npHHHH. 

ApHCTOTejiB B HHCJie nepBBIX C03- 
Aaji TeopHio ^BH5KeHH^ HedecHBix Teji. 
Oh cwraji, hto 3cmjih Heno/jBmxHa, a 
CojiHife, JlyHa, njiaHeTBi h 3Be3^Bi od- 
pamaiOTCn BOKpyr Hee no KpyroBBiM 
opdnTaM [4]. THnnapx odBucHHji bh- 
flHMoe ^BH)KeHHe CojiHifa h njiaHeT. 
flTOJieMeH pa3BHji reoifeHTpHnecKyio 
cncTeMy MHpa, Hcejie^OBaji bh^hmoc 
^BH)K eHHe CojiHifa, JlyHBi h njiaHeT. 
KonepHHK npeAJi05KHji rejiHOijeHTpH- 
necKyio CHCTeMy MHpa b padoTe «Od 
odpameHHH HedecHBix c4)ep». Kenjiep 
npe^jio^cHji 3axoHBi ^BH5KeHH« njiaHeT. 
Tyx 3aHHMajiea Teopneii njiaHeTHBix 
^BH5KeHHH. Oh BBICKa3aJI H^eiO 3aKOHa 
BceMHpHoro TuroTeHHn b CBoeM nncB- 
Me HBIOTOHy, KOTOpBIH BBinOJIHHJI odo- 
CHOBaHne h nojiyuHji odmee pemeHHe 


b 3a^ane ^Byx Teji. JIanjiac 3aBepmnji 
eo3£aHHe HedecHon MexaHHKH Ha oe- 
HOBe 3aKOHa BceMHpHoro t^totchh^, 
^OKa3aJI yCTOHHHBOCTB CoJIHeHHOH 
Chctcmbi, HcejieAOBaji ^BH}KeHHe 
JlyHBi, odocHOBaji THnoTe3y bo3hhk- 
HOBeHM CojiHeuHOH Chctcmbi. Tayee 
onydjiHKOBaji cboio TeopHio ^BH5Ke- 
hh« HedecHBix Teji. ^xodn pa3pado- 
Taji odmyio TeopHio HHTerpnpoBaHHn 
ypaBHeHHH ^bh^cchh^. AjiBdepT 3hh- 
mTeiiH e({)opMyjiHpOBaji eneifnajiBHyio 
h odmyio TeopHio othochtcjibhocth, 
eo3^aji HOByio CHCTeMy npocTpaH- 
CTBeHHO-BpeMeHHBIX OTHOmeHHH. Oh 
noKa3aji, hto T^roTeHHe ^BjiaeTca bbi- 
pa5KeHneM toh hcoahopoahocth npo- 
CTpaHCTBa h BpeMeHH, KOTOpaH npOH3- 
BO^HTCa npHCyTCTBHeM MaTepHH. 

Axa^eMKR A.H. KpBuioB 3aMeuaeT, 
hto «b noejie^HHe ro^Bi bo3hhkjio h 
TOHHeHHIHMH h Tpy^HeiimHMH OKcnepH- 
MeHTaMH H MaTeMaTHHeCKHMH HCCJieAO- 
BaHmiMH ycTaHaBjiHBaeTcn 3aKOH e^HH- 
CTBa Beme CTBa h 3HeprHH. . .». 

MHorne CHHTajin, hto BeejieHHaa 
jindo eymecTBOBajia Bcer^a b Hen3MeH- 
HOM COCTOaHHH, JIHdo dBIJia COTBOpeHa 
B KaKOH-TO MOMeHT BpeMeHH npHMepHO 
Taxon, xaKOBa OHa ceimac. Ebijio jih y 
BeejieHHOH Hanajio? A eejin dBuio, hto 
npOHCxo^Hjio jto Toro? OTKy^a Bee 3 to 
nouBHjiocB? KaxoBa eymnocTB BpeMe- 
HH? Kohhhtch jih oho Kor^a-HHdy^B? 

OimHiTeiiH He pa3 noATBep^aji, 
hto Hanajio TeopHH pacmHpmomeHca 
BeejieHHOH noji05XHji A.A. OpH^MaH. 
Oh co3^aji Mo^ejiB HecTaijHOHapHOH 
BeejieHHOH [2], r^e npe^cxa3aji bo3- 
mo}khoctb pacmHpeHmi BeejieHHOH , a 
MO/jejiB CTaifHOHapHOH BeejieHHOH 3 hh- 
mTeiiHa oxa3ajiacB nacraBiM cjiynaeM. 


rjniOTe3a Eojibhioto B3ptiBa, xo- 
Topyio npe^Jio^cHjiH b cepe^HHe npo- 
nuioro Beica TaMOB h ^pyrne [1], £jia 
noHTH MrHOBeHHoro noaBjieHna h 
(J) opMHpOBaHHa H3 «HHHero» BceneH- 
HOH (j)aKTHHeCKH HHHCM He no#TBep}x- 
AaeTCn (h 3 HHnero h bbihact HHHero). 
TaKHM o6pa30M, rHnoTe3a aBjiaeTca 
OflHOH H3 (j)H3HHeCKHX MO^eJieH, XOTH 
Bee 6ojiBine yneHBix roBOpaT, hto Tax 
OHO H 6BIJIO nOHTH 14 MHJIJIHap^OB JieT 
Ha3a^. Ectb tojibko KOCBeHHBie npn- 
3HaKH, KOTOpBie XaX-TO npOaBHJIHCB 
3a nocjie^HHe to^bi h b xaxoii-TO Mepe 
no^TBepix^aiOT h yTOHHuiOT B03M05X- 
Hoe pa3BHTne co6bithh. 

Pa/pi onpaB^aHHa cymecTByiomHx 
TeOpHH [5] HJIH B ^OnOJIHeHHe X HHM 
po^aiOT HOBBie rnnoTe3Bi h MO^ejiH 
[6]. 06Hapy>xHBaK>T «TeMHyio» Ma- 
TepHio (cj)opMa MaTepHH, xoTopaa He 
HcnycxaeT 3JiexTpOMarHHTHoro H3Jiy- 
hchhh h He B3aHMO^eiiCTByeT c hhm), 
«TeMHyio» OHeprmo (bh;j SHeprnn, 
BBe^eHHBiii b MaTeMaTHnecxyio MO- 
flejiB BceneHHOH, pa/pi B03MO)XHoro 
oObuchchhh Ha6jno,aaeMoro ee pacniH- 
peHHa c ycxopeHHeM), «TeMHBiH» no- 
tox, pejiHXTOBoe H3JiyHeHHe, xaxne-TO 
XOCMHHeCXHe CTpyHBI (xOTOpBie B03- 
hhxjih Bcxope nocne EojiBinoro B3pBi- 
Ba H 6BIJIH JIh6o 3aMXHyTBIMH, jih6o 
6ecxoHeHHBiMH), pa36eraHne ranaxTHx 
b Hameii nonra 6ecxoHeHHOH BcejieH- 
hoh h a a>xe ycxopeHHoe hx pa36era- 
HHe. A BejiHxa jih tohhoctb tbxhx H3- 
MepeHHH 3a xaxne-TO cto JieT? 

B^pyr oxa3BiBaeTca, hto 6jiH5xaii- 
maa x HaM rajiaxTHxa «TyMaHHOCTB Ah- 
£pOMe£Bi» He yaajiaeTcn ot Hac, a jictht 
x HaM HaBCTpeny. Hepe3 HecxojiBxo mhji- 
JIHap^OB JieT MBI M05XeM «BCTpeTHTBCa» 
c Hen. 

Otmcthm noxa caMoe cymecTBeH- 
Hoe! 3iiHmTeHH, xoHenHO, 6 biji npaB b 
cbohx pa6oTax, CBH3BiBaa 3Heprmo, Mac- 
cy h cxopocTB CBeTa. Ho, bo3mo)xho, He 
Bee Tax npocTo! npo6jieMa moukqt 6bitb 
rjiy6)xe! Hy5XHO ncxaTB He e/jHHyio Teo- 
pHio chjioboto nojin, a TeopHio e^HHoro 
MHpa! 

npocTpaHCTBO (MeTpHxa, pa3Mep- 
hoctb, CTpyxTypa), MaTepHH (BenjecTBO, 
xoTOpoe ero 3anojiHaeT h HaOjiio^aeTCii 
hjih npoaBjiaeTca), #BH5xeHHe (xax cjiop- 
Ma cymecTBOBaHHa MaTepHH), BpeMn 
(xax cnoco6 HaOjno^arB £BH>xeHHe hjih 
H 3MeHeHHH COCTOIIHHtf), 3HepTHH (xax 


0 £Ha h3 ochobhbix xapaxTepHcrax #bh- 
}xeHHa) h, bo3mo}xho, HHtjjopMaijHa (xax 
enoeo6 BBI^eJIOTB, 0C03HaTB H XpaHHTB 
Bee cymecTBeHHoe, a Tax>xe bjihutb Ha 
AajiBHenmee pa3BHTHe co6bithh) - cyn> 
o^ho! 

E^hhbih xoMnjiexc hjih cyOcTaHipni 
Bcero cymecTByiomero! 

Mbi OTMenaeM pa3HBie npoaBjieHHa b 
pa3JiHHHBix o6cT05rrejiBCTBax h no pa3- 
hbim 3axoHaM ^jia 3 toh e^HHoii cy6cTaH- 
ijhh. 3to tojibxo Taxne coObithu hjih 
COCTOHHHH, XOTOpBie MBI nOXa M05XeM 
Ha6jiK>AaTB h b xaxoii-TO Mepe oco3Han>, 
H3MepHTB, np0TH03Hp0BaTB. 

B CBoeii noBce^HeBHoii >xh3hh h b 
xjiaccHHecxoH MexaHHxe HaM y^oOHee 
CHHTaTB, hto oxpy}xaiomHe Hac npe#- 

MeTBI HBJBIIOTC5I TBep^BIMH HJIH nOHTH 
TBep^BiMH TejiaMH. HHor^a BcnoMHHa- 
eM Apyrne npoiiBjieHHa MaTepHH, xor^a 
HfleT flO)x^B hjih CHe r, #yeT BeTep HJIH 
CBepxaeT mojihhh, rpeeMca Ha 6epery 
pexH hjih 3aMenaeM npocTOpBi h mhoto- 
o6pa3ne Mopa. 

Mo)xho npe^nojioiXHTB, hto Bee bo 
B cejieHHoii npo/jojoxaeT pa3BHBaTBca 
npH jho6oh Mo^ejiH CTapTa, to ecTB hc- 
nBiTBmaeT MO#H(j)HxaijHH. EBuia MO/jejiB 
CTai^HOHapHoii BcejieHHoii, xoTopan cy- 
mecTBOBajia Bcer^a h 6y#eT bchho. Hjih 
b cjiynae 6 ojibhioh hjiothocth pacnpe- 
AejieHHa MaTepHH co}XMeTca co BpeMe- 
HeM flo MHHHMajiBHBix pa3MepOB, hto6bi 
H anaTB hobbih ijhxji cymecTBOBaHH^ b 
hobbix (JjopMax [2, 3, 6]. 

Mo)xho npe^nojioiXHTB, hto cbh- 
3h npocTpaHCTBa, BpeMeHH, MaTepHH, 
3HepTHH, HH(J)OpMai;HH T0pa3^0 CJI05X- 
Hee. noxa CTapaiOTca oco3HaTB xaxne-TO 
OT^eJIBHBie B3aHMOCBH3H HayHHBIMH HJIH 
MeTa$H3HHeCXHMH MeTO^aMH. 

npOCTpaHCTBO M05XeT MCH^TB pa3- 
MepHOCTB h CTpyxTypy b pa3HBix nacTax 
BcejieHHoii b rjio6ajiBHOM peajiBHOM 
HJIH B MHXpOMHpe. 

BpeMa moukqt «npOTexaTB» no- 
pa3HOMy b pa3HBix nacTax BcejieHHoii. 

CBOHCTBa MaTepHH (b TOM HHCJie 
3jieMeHTapHBix nacTHi^: (Jjotohob, npo- 
TOHOB, 3JieXTpOHOB, XBapXOB, MC30H0B, 
6 o30hob h nponee) MO)xeT MeHaTBca 
hjih TpaxTOBaTBca no-pa3HOMy [5, 6] 
(cTapeHne (j) 0T0H0B > a He pa36eraHHe 
rajiaxTHx). 

Kor^a HayHHjiHCB co6npaTB c no- 
mohjbk) TejiecxonoB noTOXH CBeTa h 
/ jpyrHx H3JiyHeHHH, hto6bi yBH^eTB 
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6oJIBHie H AaJIBHie, 3TO 6 bIJIO 3^0p0B0! 
Co3^aBajiH TeopHH £BH>xeHHa njiaHeT 
CoJIHeHHOH CHCTeMBI, HX CnyTHHXOB, 
aCTepOH^OB H XOMeT. CmOTJIH pa3TJia- 
jXQTb HexoTopBie A^TajiH, hto6bi boo 6- 
pa3HTB h nocTpOHTB CTpyxTypy Been 
CoJIHeHHOH CHCTeMBI H pa3JIHHHBIX 
rajiaxTHx, xotopbix o6Hapy)XHBaeTca 
Bee 6ojiBine, a Tax>xe MeTarajiaxTHxn 
(bh^hmoh nacTH BcejieHHoii). 

Kor^a HayHHjiHCB «jiobhtb», to ecTB 
3aMenaTB c noMomBio cnei^najiBHBix 
npn6opOB, HeiiTpHHO, XOTOpBie jierxo 
npOHHXaiOT CXB03B njiaHeTBI H 3Be3^BI, 
6 bijio HHTepecHO. Cennac HanajiH ro- 
BOpHTB, HTO y^aJIOCB 0n03HaTB 6030H 
XHrrca! 

MrHOBeHHoe ^eiicTBHe chji rpaBH- 
Tau,HH - 3 to rnnoTe3a hjih $axT? Hto 
npaBHjiBHee? Kax njiaHeTa hjih 3Be3- 
M onpejiejiaeT, xto Ha hhx ^encTByeT 
h r^e b ^aHHBiii momcht HaxoAHTca? 
npe^ejiBHoe 3HaneHHe cxopocra CBeTa 
hjih nepe^ann 3jiexTpHHecxoro cnrHajia 
H MTHOBeHHOe B3aHMO^eHCTBHe jiio6bix 
T eji (3Be3A h njiaHeT) Ha jiio6bix paccTO- 
^HHax? 

Bo3mo)xho, ^pyrne 3axoHBi onpe- 
AejiaioT B3aHMOAeiiCTBHe 3Be3^ b ra- 
JiaXTHXaX, Me)X3Be3AHOH MaTepHH hjih 
npOHHx 3Be3^HBix cxonjieHHH h o6pa- 
30BaHHH? 

MrHOBeHHoe nepeMemeHHe b 
xaxne-TO napajuiejiBHBie MHpBi nepe3 
«xopH^opBi» hjih «Tpy6xH» b ^pyrHe 
H3MepeHHa - 3TO B03M05XH0? A hto 
HM eHHO ^ojhxho nepeMemaTBca Ha 
caMOM #ejie - Harne Tejio hjih Harne 
H3o6pa5xeHne Ha sxpaHe mo6hjibhoto 
TejiecJ)OHa? 

Bo3mo)xho jih cymecTBOBaHHe He 
TOJIBXO aHTHMarepHH, HO H aHTHipaBH- 
Tau,HH? no xaxHM 3axoHaM OHa moukqt 
AeiiCTBOBaTB? KaxoB 3axoH rpaBHTau,H- 
ohhoto B3aHMOAeiiCTBHa c aHTHMaTepH- 
eii hjih TeMHoii MaTepneii, xoTopaa noxa 
He oneHB 3aMeraa bo BcejieHHOH, xoth 
roBOpHT, hto ee b 20 pa3 OojiBine o6bih- 

HOH BH^HMOH MaTepHH? 

A He 6ojiTaiOTca jih Harnn rajiaxTHxn 
b 3toh TeMHoii MaTepHH xax neHHBie xy- 
cohxh cjihbox b HaHixe xo(J)e nocjie toto, 
xax pa3MeniHBajiH caxap? B pe3yjiBTaTe 
o6pa30BBIBaJIHCB BHXpH (BHXpH npOTO- 
rajiaxrax hjih rajiaxTHx), noxojxHe Ha 
BO^OBOpOTBi. CxopocTB BpameHHa 3a- 
BHxpeHHa npe^onpeAejiHjia (jjopMy ra- 
JiaXTHXH, pO^HBHieHCa H3 3TOTO BHXpa. 
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A M05XCT 6BITB, BC n BH^HMaH HaMH 
BcejieHHaa - 3 to xneejiB, pa3Ma3aHHBin 
Ha TpexMepHoii rHnepnoBepxHOCTH, b 
KOTO pBiii 6pocHjiH uto^xh (3Be3#Bi, ra- 
jiaKTHKH) h B36ajiTBiBaiOT H3 Apyroro 
«MHoroMepHoro MHpa»? Mo)xeT 6 bitb, 
3tot KHcejiB pacTexaeTcn no noBepxHO- 
CTH C 0C060H XpHBH3HOH B HCTBIpeX- HJIH 
IWTH- HJIH 17-MepHOM npOCTpaHCTBe? 

Jl jih ce6n Mory onpe^ejiHTB HOBoe 
npe^CTaBjieHHe o cymecTBOBaHHH - 
mbi Bee npeflCTaBjineM co6oh nacT- 
Hyio peajiH3aijHK) b ^bhhom MecTe h 
B peMeHH odmen cyGcTamjHH, xoTopan 
noTOM MO)KeT npeBpaTHTBca hjih npe- 
o6pa30BaTBCn bo hto-to Apyroe. Mbi 
B ee - noxa MaTepnajiBHBiH xyeonex 
BceJieHHOH H, B03M05XH0, HMeeM B03- 
M05KH0CTB COXpaHeHHH HH^OpMai^HH O 
np05KHT0M BpeMeHH. BepHa^CKHH CHH- 
Taji Hooc^epy (c(J)epa pa3yMa, ctjiepa 
B3aHMO^eiicTBHa o6mecTBa h npHpo- 
A bi) HH^opMai^noHHBiM nojieM 3eMJIH 
[7]. HtO KOCMOC XpaHHT BeCB OnBIT 
HJIH HH^OpMai^HIO O npOHIJIOM, HaCTO- 
flmeM h 6y^ymeM. 

3to nepexjiHxaeTcn c npe^CTaBjie- 
HMMH XpHCTHaH O 3arpo6HOH )XH3HH 
Kax jiynmeM npOAOjnxeHHH, ecjin 6bijih 
xoponiHMH Ha 3eMjie. C npe^CTaBjieHH- 
flMH 6yrmHCTOB o MHOrOKpaTHBIX HH- 
xapHaijmix hjih hobbix BonjiomeHHux B 
BH^e nejiOBexa hjih 5xhbothoto CHOBa Ha 
3eMjie. Ectb mhoto ^pyrnx pejinmn hjih 
nceB^OHaynHBix TenemiH, KOTOpBie nBi- 
TaiOTCn CKa3aTB, hto He Bee Tax njioxo h 
He Bee KOHnaeTcn b cjiynae CMepTH. 

3to 6ojiBine, neM pejmnra, xoTOpan 
cjiy)KHT BpeMeHHBiM ijejuiM, #a)xe ecjin 
noMoraeT jikwim h Hapo^aM jiynme ce6n 
nyBCTBOBaTB ! noxa 3 to 6ojiBine, neM 
Hayxa, xoTopan He Bcer^a MO>xeT pa30- 
6paTBca ^a>xe b 6jiH5xaiimeM oxpyjxeHHH 
Ha nOBepXHOCTH 3eMJIH HJIH B C03HaHHH 
nejiOBexa! 51 He npOTHB Toro, hto no- 
MoraeT jiio/jhm onpe^ejiHTBCn b >xh3hh c 
nOMODUBK) peJIHTHH HJIH £pyTHX TCOpHH, 
ecjin 3 to He MernaeT ^pyrHM. 

TjiaBHoe b HarneM cymecTBOBaHHH 
onpeAejiHTBCfl, Kax mbi eooTBeTCTBy- 
eM o6njeMy pa3BHTHio BceJieHHOH b 
HarneM npe^CTaBjieHHH. Bo3mo)xho, b 
neM-TO mbi 6y#eM He npaBBi. Ho ecjin 
b HaniHx rojiOBax xax-TO cxa3BiBaeTca 
o6njee HanpaBjieHne pa3BHTHn Bce- 
JieHHOH h HejiOBenecTBa Ha 3eMjie, to 
cjie^yeT 6ojiBme noMoraTB jiynmeMy 
BapnaHTy. 
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HHor^a MHe xa)xeTCn, hto xa>x^oe 
MTHOBeHne h xycoHex npocTpaHCTBa 
6y^eT caMBiM npexpacHBiM ajhi Hac b 
5xh3hh! nocTapaeMcn c^ejiaTB Maxen- 
MyM toto, hto 3aBHCHT ot Hac! Bo HMfl 
npexpacHoro 6yaymero Rim Bcex! 

Ecjih BcejieHHan xax-TO h xor^a- 
to B^pyr o6pa30BajiacB, to 3to aojhxho 
6BIJIO npOHCXO^HTB BO B3aHMO^eilCTBHH 
MaTepHH, npocTpaHCTBa, BpeMeHH, hh- 
(J)OpMai^HH H OHepTHH. 

Hama BcejieHHaa paemHpueTC^!? 
HeM ^aJiBme ot Hac Haxo^HTCn rajiax- 
THxa, TeM b 6ojiee “mojio^om” B03pae- 
Te ee bh^ht Ha6jno£aTejiB c 3cmjih. B 
HacTonmee BpeMn caMBie Aajiexne ra- 
jiaxTHxn, xoTopBie y^ajiocB pa3rjnmeTB 
acTpoHOMaM, HaxoAaTca Ha paecTon- 

HHH MHOTHX MHJIJIHap£OB CBCTOBBIX 
JieT. 3HaHHT, MBI BHflHM HX TaXHMH, 
xaxHMH ohh 6bijih, xor^a BceJieHHOH 
6bijio coBceM hcmhoto JieT ot p05x#e- 
hhh. nojiynaeTca npOTHBOpenne, no- 
cxojiBxy Tor^a rajiaxTHxn 6bijih 6jiH)xe 
x HaM. A r^e >xe 3a6jiyaHjien jiyn CBeTa, 
xoTOpBiii Tax nocTapeji? 

HexoTopBie TeopHH (HanpHMep, 
6oJIBmHHCTBO HH(j)jnmHOHHBIX XOC- 
MOJiorHHecxHx Mo^ejien) npeACxa3Bi- 
BaiOT, hto nojiHaa BcejieHHan HMeeT 
pa3Mep HaMHoro 6 ojibhihh, neM Ha- 
6jno£aeMan. 

TeopeTHnecxH, rpaHHija Ha6jno£a- 
eMOH BceJieHHOH ^oxo^ht a o caMOH 
XO CMOJIOTHHe CXOH CHHTyjHIpHOCTH, 0£- 
Haxo Ha npaxTHxe rpaHHijen Ha6jno£e- 
hhh nBjineTCn pejiHXTOBoe H3JiyneHHe. 
Hmchho oho (TOHHee, noBepxHOCTB 
nocjieAHero pacce^HH^) nBjineTca Han- 
6ojiee y^ajieHHBiM H3 o6bcxtob Bce- 
JieHHOH, Ha6jiiO£aeMBix coBpeMeHHoii 
Hayxoii. B to >xe BpeMa b HacTOimjHH 
MOMeHT Ha6jno^aeMan noBepxHOCTB 
nocjieAHero paccenHHn yBejiHHHBaeTca 
b pa3Mepax, Tax hto rpaHHu,Bi MeTara- 
jiaxTHxn pacTyT, h pacTeT, HanpHMep, 
Macca Ha6jiio^aeMoro BenjecTBa bo 
B ceJieHHOH. 
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O C06eHHO CTBK) COBpeMeHHOH HayH- 
HOH AeaTeJIBHOCTH HBJBieTC5I nOJIH- 

npe^MeTHO ctb . J\aMQ b ccjtepax npmcjiaA- 
hbix TexHHuecKHx pa3pa6oTOK, KaK TOJIB- 
ko Aerto xacaeTca odocHOBamw ijeneBBix 
napaMeTpOB KOHCTpyKipiH h coopy>KeHHH, 
HX 3(J)(J)eKTHBHOCTH - HCCJieAOBaTeJIB 
«KOHKpeTHOH npeflMeTHOH o6jiaCTH» BBI- 
Hy^C^eH BHHKaTB B OCOdeHHOCTH COOTBeT- 
CTBytomnx pbihkob h perHOHOB. O padoTe 
b paMKax «KOHKpeTHOH HayKH» ceroAHa 
peHB M05KeT HATH pa3Be, HTO npH HCCJie- 
AOBaHHH CTaTHuecKHx (cTaTHCTHue ckhx) 
(JiaKTOB (MaCCHBOB) a^hhoh npeAMeTHOH 
odjiacTH. Ho Kax tojibko B03HHKaeT no- 
TpedHOCTB HCCJieAOBaHHH AHHaMHHeCKHX 
3JieMeHTOB (npOIfeCCOB, HBJieHHH, B3aHMO- 
AeHCTBHH H T.A.) HayHHOH AHCIfHnjIHHBI, 
yueHBiH Tyr hk e BOBjieKaeTca b «nojiH- 
npeAMeTHoe npocTpaHCTBO». 

^eno b tom, jnodBie AHHaMHnecKHe 
hbjichhh, onncBiBaiOTca no cpe actbom 
HedojiBHioro KOJinnecTBa «areHTOB 
odMeHHBix onepaifHH»: 3HeprHH, Be- 
H^eCTBa, HH4)OpMaifHH H IfeHHOCTeil, H 
COOTBeTCTBeHHO HX KOMdHHaifHUMH. 
Ka)KABiH H3 «areHTOB» cnocodeH (J)op- 
MHpOBaTB COdCTBeHHOe npOCTpaHCTBO, 
a hx nepeceKaiomancn coBOKynHOCTB 
({)OpMHpyeT 5KH3HeHHOe npOCTpaHCTBO 
HejiOBenecKoro odnjecTBa. 

CneAyeT pa3jnmaTB Aea MexaHH3- 
Ma B3aHMOnpOHHKHOBeHH5I yKa3aHHBix 
BBime npocTpaHCTB: ecTecTBeHHBiH h 
COI fHaJIBHO-odyCJIOBJieHHBIH. 

no OTHOHieHHK) K HejiOBenecKHM 
coodn^ecTBaM abhhbic MexaHH3MBi ode- 
cnenHBaiOT npoTeKaHne AByx B3aHMO- 


AOnOJIH^IOH^HX, HO, B TO 5Ke BpeMn pa3- 
HOHanpaBjieHHBix npoijecca: 3THoreHe3 
(OTpa5KaiOmHH CTpeMJieHHe odlAHOCTH K 
paBHOBecHOMy, roMeocTarmiecKOMy co- 
CTOUHHK)) H COIfHOreHe3 ( AHHaMHHe CKH 
HepaBHOBecHBin npoifecc odmecTBeH- 
hoto pa3BHTH^, nporpecc coifnyMa 3a 

CHeT CMeHBI COIfHaJIBHO-SKOHOMHHeCKHX 
(JlOpMaifHH). 

B coifnajiBHOH reorpa^HH dojiBinan 
ponB b H 3 yneHHH npoifeccoB odme- 
CTBeHHoro pa 3 BHTH^ h BBipadoTKe npn- 
KjiaAHBix pemeHHH otboahtch «jiaHA- 
ma$TaM». HeKOTOpBie yneHBie, KaK Ha- 
npHMep, JI. TyMHjieB b CBoeii TeopHH 3T- 
HoreHe 3 a, CHHTaiOT hmchho jiaHAinatjiT 
oahhm H 3 onpeAejunomHx (JmKTOpOB 
(J)opMHpoBaHH5i h pa3BHTH^ HejiOBene- 
CKHX odmHOCTeil (othocob) [1]. 

no CBoen cym AaHHaa Kareropna TaK- 
)Ke nBjraeTCn nojiHnpeAMeTHOH, nocKOJiB- 
Ky npoifecc (JiopMHpOBaHmi h H3MeHeHHa 
jiaHAina(j)TOB 3aTparHBaeT npocTpaHCTBa 
Bcex 4 areHTOB: SHepran, BemecTBa, hh- 
(^OpMaifHH H IfeHHOCTH. H ecjiH B «eCTe- 
CTBeHHO-reorpatjtHHecKHx niKOJiax» ynop 
AejiaeTca Ha npHpOAHOH, 3Hepro-Beute- 
CTBeHHOH COCTaBJMIOmeH AHHaMHHeCKHX 
nponeccoB, to aicifeHTBi HHTepecoB hikoji 
coifnajiBHOH h 3KOHOMHuecKOH reorpa(J)HH 
CMemeHBI B CTOpOHy HH(J)OpMaifHOHHO- 
AeHHOCTHOH KOMnoHeHTBi. 3 accb, Ha Ham 
B3EJMA, Jie)KHT odoCHOBaHHe TOTO, HTO 
HHTepec k ecTecTBeHHO-reopa(j)HHecKHM 
HccjieAOBaHH^M naAaeT h B03pacTaeT 
pOJIB COHHaJTBHO-3KOHOMHHeCKHX mKOJI 
reorpa(J)HH. KaK b CBoe Bp em b (J)hjio- 
co(J)hh npOH3omjia nepeaKifeHTyaifHa ot 


Haiyp^HJIOCO^HH B odjiaCTH COIfHaJIBHOH 
(j)HJIOCO(j)HH, TaK H B pa3BHTHH TeOTpa(j)H- 
necKHx HayK mbi HadmoAaeM noAodHoe 
^BjieHHe. 

B 3HaHHTejiBHOH Mepe 3to odycnoB- 
JieHO pOJIBK) HH^OpMaifHOHHBIX H IfCH- 
hocthbix nOTOKOB b coBpeMeHHOM odme- 
CTBe. Ecjih paHee, HanpHMep, HH^opMa- 
IfHOHHBie nOTOKH B CBA3H C npHpOAHBIMH 
jiaHAma(J)TaMH paccMaTpHBaimcB KaK 
CJieACTBHe - B (J)OpMe B03HHKHOBeHH^ 
h nepeAauH KyjiBiypHBix TpaAHifHH b 
odmecTBeHHBix rpynnax, to cennac mbi 
Bee name CTajiKHBaeMca c noiMTHaMH 
«KyjiBTypHBiH jiaHAma$T», «ropOACKOH 
jiaHAma(J)T» h t.a. T.e. hoiwthhmh, b ko- 
TOpBIX HH^OpMaifHOHHaH COCTaBJMIOIAaH 
yyK e flBjweTca npHHHHHOH komhohchtoh 
jiaHAma(J)Ta. Tot hk e TyMHjieB, yKa3Bmaji: 
«AHaJIH3 B3aHMOAeHCTBH5I 3THOCa KaK ca- 
MOCTOUTeJIBHOrO HBJieHHH C JiaHAma^TOM 
noKa3aji, hto oda ohh CB5i3aHBi odparaoH 
3aBHCHMOCTBK>, HO, HH 3THOC He HBJIfleTCH 
nOCTO^HHO AGHCTByiOIAHM jiaHAma^TO- 
odpa3yioiAHM (jtaKTopoM, hh jiaHAma(J)T 
de3 nocTOpOHHero bo3aohctbim He MO)KeT 
dBiTB npHHHHOH 3THoreHe3a. CooTHome- 
HHe 5Ke 3THHHeCKHX H COIfHaJIBHBIX 3aKO- 
HOMepHOCTen HCKjiioHaeT Aa)Ke odpaTHyio 
CBH3B, nOTOMy HTO 3THOC(j)epa 3eMJIH A jlfl 
coimajiBHoro pa3BHTHa nBjmeTca tojibko 
4)ohom, a He $aKTOpOM» [2, c. 853]. 

BepniHHa B03pocmeii pojin HHtJiop- 
MaifHOHHBIX nOTOKOB B pa3BHTHH COIfH- 
yMa H (JlOpMHpOBaHHH odmeCTBeHHBIX 
rpynn 03HaMeHOBajiacB nouBjieHHeM b 
HaynHOM odnxoAe noHaTH^ «HH(j)opMa- 
IfHOHHOe odmeCTBO». 
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Phc. 1. KapTa ceTeeoro cooSipecTea nojib30BaTejieii reo#aHHbiMH 
Google Earth [6] 


CTOpOHHHKH COIJHOJIOrHHeCXOH H 
(jjyiypojiormiecxoH KOHij,eim,HH mxjiop- 
Mai^HOHHOrO o6meCTBa (3. E)Xe3HHCXHH, 
R. Benji, 3. To(J)(J)jiep, E. Macy#a, 
JJjk. IlejiTOH, X. 3BaHC, ^>k. MapTHH) 
CBa3biBaiOT ero CTaHOBjieHHe c #omhhh- 
pOBaHHeM “neTBepToro”, HH(j)opMa#HOH- 
Horo ceKTOpa sxohomhxh, cjie#yiomero 
3a CeJIBCKHM X03aHCTB0M, npOMBiniJieHHO- 
ctbk) h 3KOHOMHKOH ycjiyr. T.e. no cyra, 
axijemyaipni H#eT Ha noTOKe i^eHHOCTen. 

Teopmi mujiopMaipioHHoro o6i#e- 
CTBa BBi3Bajia onpe#ejieHHyio KpHTHKy. 
HeKOTOpBie ee noji05xeHmi He BBi#ep)xa- 
jih «npOBepKy BpeMeHeM», h KaK cjie#- 
CTBne, Ha 3toh BOJiHe nojiynHjia CBoe 
pa3BHTne KOHijenipra ceTeBoro o6i#e- 
CTBa MaHysjia KacTejiBca [3]. Oh pac- 
CMaTpHBaeT B03HHKaK)myio CTpyKTypy 
c xapaKTepHOH nepTOH He npocTO #omh- 
HHpOBaHHa HHCjj OpMaH,HH HJIH 3HaHHH, a 
CKB03B npH3My HX H3MeHeHHH, b pe3yjn>- 
Tare nero npOHCxo#HT (jiopMHpOBaHHa 
CBoero po#a mujjopMaijHOHHBix pejiBe- 
(J)OB H JiaH£Hia(j)TOB, KOTOpBie BBITeCHa- 
K)T npHBBiHHBie CTepeoranBi noBe/jemm, 
(J)OpMBI JIHHHOH H BeilJHOH 3aBHCHMOCTH 
HjieHOB o6mecTBa. 

H3MeHeHHio noBe#emiecxHx peaxijmi 
HH^HBHAyyMOB b pe3yjiBTaTe pa3BHTjra 
HHcfiopMaHHOHHBix TexHOJiorHH yzjejiaeT- 
ca ^ocTaTOHHO MHoro BHHMaHHa. Tax, b 
nacTHOCTH, aBTOpBi pa6oTBi «Kax TexHO- 
JIOrHH H3MeHHJIH HaHI M03r» yTBep5K^aiOT, 
HTO «TeXHOJIOrHH H3MeHHJIH HaHiy (J)H3HO- 

jiormo. Ejiaro#apa hm, mbi CTajiH #yMaTB 
no-^pyroMy, nyBCTBOBaTB no-#pyroMy, h 
jxslukq MenTaTB no-#pyroMy. TexHOJiormie- 
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ckhh nporpecc BjimieT Ha Harny naMTB, 
BHHMaHne h i^hkjibi CHa. 3 to HBJICHHe 
Ha3BmaeTC5i HeHponjiacTHHHO ctbio , T.e. 
enoeo6HOCTBio M03ra MeHtfTBca no# B03- 
^encTBHeM hobbix BneHaraemrii)). B xaue- 
CTBe npHMepOB TaXHX H3MeHeHHH, b pa- 
60Te npHBOAHTCfl XpaTXHH aHaJIH3 TaXHX 
3$(J)exTOB, xax [4]: a) HaM 6ijiBme chatcji 
OB eTHBie chbi; 6) mbi nyBCTByeM FOMO 
(Fear Of Missing Out) - CTpax ynycTHTB 
HenTO Bamioe; b) «(J)aHTOMHaa BH6pa#H5i» 
- HaM nepHOflHnecxH xajxeTca, hto Ham 
TeJiecjDOH BOT-BOT 3a3BOHHT, #a)Xe eCJIH 

3to He Tax; r) Mbi He MO>xeM ycHyTB 6e3 
Murxoro CBeTa ot mohhtopob, 6e3 ycno- 
xaHBaiomero 3ByuaHH5i jho6hmoto cep- 
Bajia hjih, He npounraB onepe#Hyio raaBy 
«rojio#HBix Hip» Ha CBoeM njiaHmeTe; #) 
y Hac orpaHHueHHaa naMflTB h mbi pa3yuH- 
jihcb xoHueHTpHpOBaTBca; e) y Hac yjiyu- 
mHJIHCB BH3yajiBHBie HaBBixn; 5X) ...HO 
ocjia6eji caMOxompojiB; 3) mbi 6ojiBme 
TBOpHM/co3jiaeM (mbi 6ojiee xpeaTHBHBie) . 

BMecTe c TeM, yuHTBrnan mohib (Jiop- 
MHpyiOmeHCH HH(J)OpMai^HOHHO-eeTeBOH 
HH^ycTpHH, cero#mi mo5xho y }xe tobo- 
Phtb He tojibxo 06 H3MeHeHHH noBe#eH- 
necxHx CTepeoTHnoB ot#cjibhbix jno#eH, 
HO H O (J)OpMHpOBaHHH C006l#eCTB HOBO- 

ro rana. 

HanpHMep, Ha cero#mmiHHH #em> 
xanHTajiH3auH5i Taxnx HH(jjopMaimoHHO- 
ceTeBBix xopnopaiiHH xax Google (349,2 
Mjip#. #ojiji.), Apple (652 Mjip#. #ojul), 
Microsoft (386,6 Mjip#. #ojuiapOB) BBime 
eMxocTH Bcero (f>OH#OBoro pBmxa Pocchh 
(338,5 Mjip#. #ojiji.) [5]. 06jia#an orpOM- 

HBIM pBIHOHHBIM nOTCHipiaJIOM, THTaHTBI 


HH^OpMai^HOHHO-eeTeBOH HH#yCTpHH 
HanHHaiOT (JiopMHpoBaTB b paMxax 3eM- 
hoto h oxoji03eMHoro npocTpaHCTBa ho- 
BBie pejiBe(j)Bi h jiaH#mac[)TBi, HMeiomne 
HH(jjopMaiiHOHHyio npHpo#y. B xanecTBe 
npHMepa nponeccoB Taxoro njiaHa mojx- 
ho npHBecTH xapTy paenpocTpaHeHHOCTH 
HHTepHeT nojiB30BaTejieii HH(jjopMaiiHOH- 
hbimh bo3mo}xhoct5imh npo#yxra Google 
Earth (pnc. 1). 

Pa3BHTHe ceTeBoro o6i#ecTBa conpo- 
B05X#aeTCH 6BICTpBIM H3MeHeHHCM HH- 
(jlOpMaiJHOHHBIX JiaH#Hia(j)TOB, HTO npH- 
BO^HT X paenpOCTpaHeHHK) HOBBIX C(f)ep 
AeOTeJIBHOCTH H B03HHXH0BCHHI0 HOBBIX 
BH^OB XOHBHXCHH H XOHCOpUHH (C006- 
meCTB, B TepMHHOJIOTHH Jl. TyMKHCBa). 
Tax, HanpHMep, naccnoHapHoe xaxepcxoe 
coo6mecTBO b 3Hax npOTecTa npOTHB hh- 
TepHeT-ueH3ypBi ocymecTBjiaeT b HacToa- 
mee BpeMa pa6oiy Ha# (JiopMHpoBaHHeM 
HOBOTO BHpTyaJIBHOTO HH(|)OpMaiIHOHHOrO 
npocTpaHCTBa (pnc. 2). 

BMecTe c TeM, cymecTByeT cepBe3Haa 
nperpa#a Ha nyTH x pa3BHTHio ceTeBoro 
coo6mecTBa - 3to a#anTa#HOHHBie bo3- 
mo5xhocth HejiOBeuecxoro opraHH3Ma x 
B03pacTaiomeH khtchchehocth (Hanpa- 
}XeHHOCTH) HH(J)OpMaHHOHHOrO noTOxa. 
OH3HOJiorHHecxHe h ncHxojiorHHecxHe 
6apBepBi uejiOBexa #ocTaroHHO xopomo 
onHcaHBi 3jibhhom To(jj(jjjiepoM b pa6oTe 
«IIIox 6y#ymero»: «Mbi MO)xeM onpe#e- 
jihtb mox 6y#ymero xax CTpa#amie, $h- 
3Huecxoe h ncHxojioraHecxoe, B03HHxaio- 
mee ot neperpy30x, xoTOpBie (j)H3miecxH 
HcnBiTBmaiOT a#anTHBHBie chctcmbi nejio- 
Beuecxoro opraHH3Ma, a ncHxojiorHHecxH 
— chctcmbi, OTBenaiomne 3a npnimTH e 
pemeHHH. Flpome roBOpa, mox 6y#ymero 
ecTB peaxipra nejiOBexa Ha 3anpe#ejiBHoe 
HepBHoe pa3#pa)xeHHe». 

B nacTHOCTH, Ha CTpamnjax CBoeii 
xhhth [8, c. 163-186], To(jxj}jiep #aeT 
xapaxTepHCTHxy ochobhbim cjio5xho- 
ctom, no#CTeperaiomHM nejiOBexa b 
coBpeMeHHOM HH({)opMa#HOHHOM npo- 
CTpaHCTBe, Cpe#H XOTOpBIX BBI#eJiaeT 
#Be $yHx#HOHajiBHBix rpynnBi: 

- (JiaxTopBi ())H3HOJiorHHecxoH a#an- 
Tau,HH (cMeHa o6pa3a }xh3hh, opneHTHpo- 
BaHHaa peaxmui h a#anTHBHaa peaxiina) 

- (JiaxTopBi ncHxojiorHHecxoH a#an- 
Ta#HH (xyjiBTyp hbih mox, eeHCOpHoe 
nepeB036y5x#eHHe, neperpy3xa mujiop- 
Ma#Heii h CTpeee npHHHTna pemeHHH). 

Kax pe3yjiBTaT, oh OTMeuaeT, hto: 
«o6i#ee BjiH^HHe CBepxcTHMyjia#HH Ha 




Phc. 2. I1ii(|)opMaiuiomioe npocTpaHCTeo xaKepcKoro cooSipecTea [7] 


nyBCTBa, MbinuieHHe h npHmrrae perne- 
HHH, He TOBOpa yyK O (j)H3HHCCKOM BJIH- 
ahhh neperpy30K Ha HepBHyio hjih 3h- 
/jOKpHHHyio CHCTeMy, nopo^aeT b Hac 
6ojie3Hb 3Ta 6ojie3Hb OTpa^aeTca Ha 
Harnen KyjiBType, Hameii (J)hjioco(J)hh, 
HarneM OTHomemni k peajiBHOCTH. He 
cjiynaHHO, hto HeMano o6bihhbix ruo/jen 
OTHOCHTca k OKpyiKaiomeMy Hac MHpy 
KaK k «cyMacme^HieMy AOMy» [8, c. 
186]. 

TaKHM o6pa30M, noABOAfl HTor 
BBIHieH3JI05KeHH0My, MO)KHO pe3K)MH- 
pOBaTB, hto cero/jHjmiHee o6mecTBO 
nepemmaeT cepBe3HBie nepTypdaijHH, 
CB5I3aHHBie C TeM, HTO CTpyKTypOH3Me- 
HJnOHjeH ^OMHHaHTOH flBJHHOTCJI HH(j)Op- 
MaH,HOHHBie nOTOKH H (})OpMHpyeMBie 
HMH CTaTHHeCKHe o6pa30BaHH5I - «HH- 
({jopMai^HOHHBie pejiBe^Bi h jiaH^ma(j)- 
tbi». H ofljmHHOCTB Ka5K/joro HueHa Ha- 
rnero o6mecTBa 3a6oTHTBCJi o 3ApaBOM h 
a^eKBaTHOM pearnpOBaHHH Ha nponexo- 
AJmjHe H3MeHeHHa, o6ecneHHBaa Heo6- 
xoahmbih ypOBeHB «nojiHnpeAMeTHOH» 
KOTHHTHBHOH H 3MOIJHOHaJIBHOH TOTOB- 
HOCTH K CTpeCCOBBIM oflCTOJITeJIBCTBaM 
5KH3HeAe«TeJIBHOCTH. 
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Dates Stage 


Event name 


AUGUST 


Economics, Law and 
Management / Sociology, 
Political and Military 
Sciences 


Modem trends in the intensive development of public relations and actual methods of their 
effective regulation 


Physics, Mathematics and 
Chemistry / Earth and 05- 1 1 .08 

Space Sciences 


Material objects and their interactions in the focus of modem theoretical concepts and 
experimental data 


Technical Sciences, 
Constmction and 
Architecture 


Peculiarities of development of public production means and material recourses ensuring the 
activity of the person in early XXI century 


SEPTEMBER 


Education and Psychology 15-22.09 


HI Pressing problems of interpersonal communications in the educational process and the social 
practice 


OCTOBER 


Philological Sciences 


08-13.10 


HI The role of linguistics and verbal communications in the process of informational support of 
ethnic originality of nations and their progressive interaction 


Culturology, Sports and 
Art History / History and 
Philosophy 


21-27.10 


TIT Factor of ideology and the driving force of human aspirations in the process of historical 
formation of moral and aesthetic culture 


NOVEMBER 


Medicine, Pharmaceutics 
/ Biology, Veterinary 04-09. 1 1 

Medicine and Agriculture 


HI Modem features of development of Biological science as factors of solution of pressing 
problems of human survival and the natural environment 


Economics, Law and 

Management / Sociology, 19 25 1 1 III Conditions and aims of development of public processes in the context of priority of liberal 

Political and Military " ' values and respect to moral and cultural traditions 

Sciences 


DECEMBER 


Physics, Mathematics and 
Chemistry / Earth and 03-08. 12 

Space Sciences 


HI Innovative approaches to the solution of systemic problems of fundamental sciences and 
matters of practical implementation of innovations 


Technical Sciences, 
Constmction and 
Architecture 


16-21.12 


HI Combination of factors of productivity, efficiency and aesthetics in modern requirements to 

functions and quality of technical devices and constmction projects 
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